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D.  F.  McFarland,  1903,  Univ.  of  Kansas,  Lawrence. 

J.  M.  McWharf,  M.  D.,  1902,  Ottawa. 

Grace  R.  Meeker,  1899,  Ottawa. 

0.  F.  Menninger,  M.  D.,  1903,  Topeka. 

H.  L.  Miller,  1904,  high  school,  Topeka. 

W.  L.  Moodie,  1906,  Univ.  of  Kansas,  Lawrence. 

Travis  Morse,  1903,  lola. 

H.  N.  Moses,  M.  D.,  1907,  Salina. 

C.  A.  Nash,  1907,  teacher,  Emporia. 
J.  H.  Newby,  1899,  Osage  City. 

N.  P.  Nielsen,  1906,  architect,  Topeka. 

A.  M.  Nissen,  A.  M.,  1888,  teacher  high  school,  Wetmore. 
Henry  N.  Olson,  1905,  Bethany  Coll.,  Lindsborg. 
Frank  Patrick,  1903,  Topeka. 

Leslie  F.  Paull,  1903,  manual  tr.  sch.,  Kansas  City,  Mo. 

L.  M.  Peace,  1904,  Univ.  of  Kansas,  Lawrence. 

Arthur  D.  Pitcher,  1906,  Univ.  of  Kansas,  Lawrence. 

Norman  Plass,  D.  D.,  1902,  president  Washburn  Coll.,  Topeka. 

M.  A.  Pond,  1906,  teacher,  Topeka. 

L.  M.  Powell,  M.  D.,  1906,  Topeka. 

Charles  H.  Popenoe,  1903,  Washington,  D.  C. 

C.  S.  Prosser,  M.  S.,  1892,  Ohio  State  Univ.,  Columbus,  Ohio. 
W.  S.  Prout,  1904,  Columbia  University,  N.  Y. 

Albert  B.  Reagan,  1904,  Indian  School,  Mora,  Wash. 
W.  B.  Robertson,  1905,  Univ.  of  Kansas,  Lawrence. 

B.  R.  Rogers,  D.  V.,  1907,  Agr.  Coll.,  Manhattan. 
W.  G.  Russell,  1905,  Russell. 

D.  C.  Schaffner,  1903,  Coll.  of  Emporia,  Emporia. 
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J.  H.  Schaffner,  A.  M.,  M.  S.,  1902,  Univ.  of  Ohio,  Columbus,  Ohio. 

Theo.  H.  Scheffer,  1903,  Emporia. 

Eva  Schley,  1903,  teacher  high  school,  Topeka. 

C.  H.  Shattuck,  1899,  Washburn  Coll.,  Topeka. 

Roscoe  H.  Shaw,  1904,  Univ.  of  Missouri,  Columbia,  Mo. 

Miriam  Sheldon,  1906,  University  of  Chicago,  111. 

E.  T.  Shelley,  M.  D.,  1902,  Atchison. 

Claude  J.  Shirk,  1905,  McPherson  Coll.,  McPherson. 

J.  A.  G.  Shirk,  1904,  Ottawa  Univ.,  Ottawa. 

J.  0.  Short,  1907,  electrician,  Salina. 

Paul  L.  Shuey,  1905,  Univ.  of  Kansas,  Lawrence. 

Ralph  C.  Shuey,  1905,  Univ.  of  Kansas,  Lawrence. 

Eugene  G.  Smyth,  1901,  Topeka,  Kan. 

W.  N.  Speckman,  Ph.  D.,  1903,  Wesleyan  Univ.,  Salina. 

William  O.  Starin,  1906,  Univ.  of  Kansas,  Lawrence. 

B.  T.  Stauber,  D.  D.,  1903,  Salina. 
S.  G.  Stewart,  M.  D.,  1904,  Topeka. 

Chas.  M.  Sterling,  1904,  Univ.  of  Kansas,  Lawrence. 

E.  F.  Stimpson,  1904,  Univ.  of  Kansas,  Lawrence. 
Edgar  Thomas,  1907,  State  Normal,  Emporia. 

F.  J.  Titt,  B.  S.,  1898,  Kingfisher  Coll.,  Kingfisher,  Okla. 
J.  E.  Todd,  1907,  geologist,  Univ.  of  Kansas,  Lawrence. 
David  Train,  1907,  student,  Lindsborg. 

E.  S.  Tucker,  1904,  Dept  Agr.  Asst.,  Dallas,  Tex. 

W.  A,  Van  Varis,  1907,  State  Normal,  Emporia. 

J.  D.  Walters,  M.  S.,  1894,  Kansas  Agr.  Coll.,  Manhattan. 

C.  D.  Weaver,  M.  D.,  1902,  McPherson. 

Ella  Weeks,  1903,  Kansas  Agr.  Coll.,  Manhattan. 
J.  E.  Welin,  1899,  Bethany  Coll.,  Lindsborg. 
Archie  J.  Werth,  1906,  Univ.  of  Kansas,  Lawrence. 
C.  H.  Withington,  1903,  Kansas  Agr.  Coll.,  Manhattan. 
H.  I.  Woods,  M.  S.,  1902,  Washburn  Coll.,  Topeka. 
L.  C.  Wooster,  Ph.  D.,  1897,  State  Norm.  Sch.,  Emporia. 
J.  A.  Yates,  M.  S.,  1897,  Ottawa  Univ.,  Ottawa. 
Total  number  of  members,  January  1,  1908,  167. 


MINUTES. 


Fortieth  Annual  Meeting,  Kansas  Academy  of  Science, 
November  28,  29  and  30,  1907,  at  Emporia,  Kan. 

ACCORDING  to  announcement,  the  Kansas  Academy  of 
Science  met  at  Norton  Science  Hall  of  the  Normal 
School,  Emporia,  and  was  opened  at  eight  P.  M.  with  the  pres- 
ident, J.  A.  Yates,  in  the  chair.  About  twenty  members  were 
present. 

The  secretary,  being  called  upon  for  his  report,  referred 
to  the  proceedings  of  last  year,  published  in  the  announce- 
ment, and  was  excused  from  reading  these  minutes. 

He  reported  at  length  on  the  changes  made  in  rooms  for 
the  Academy  in  the  state-house,  by  the  Executive  Council. 

The  rooms  now  occupied  are  on  the  fourth  floor,  and  con- 
sist of  the  two  northeast  rooms  and  the  adjacent  corridor. 
The  latter  gives  abundant  space  for  the  museum,  only  lacking 
sufficient  light,  and  this  deficiency  we  hope  will  be  supplied. 
The  two  rooms  on  the  east  make  commodious  quarters  for 
ofiice  and  library,  and  on  the  whole  we  are  better  housed 
than  we  were  in  the  basement.  The  space  at  our  command 
is  larger,  and  gives  a  chance  for  development  till  a  new  state 
building  will  be  erected  to  accommodate  the  State  Historical 
Society,  the  State  Horticultural  Society,  the  Goss  ornitholog- 
ical museum,  and  the  Academy  of  Science.  Each  of  these 
departments  has  extensive  libraries  as  well  as  display  collec- 
tions, and  it  is  a  considerable  advantage  to  the  public,  when 
it  is  wished  to  visit  and  inspect  the  museums  in  the  state- 
house,  to  have  them  all  on  the  same  floor. 

THE  LIBRARY. 

The  library  continues  its  growth  through  exchanges,  and 
through  distribution  of  the  various  publications  in  Washing- 
ton. From  the  latter  source  forty-four  bound  volumes  have 
come  to  us  during  the  year,  many  of  them  quartos  and  the 
rest  octavos.  From  the  saftie  source  614  unbound  volumes, 
pamphlets,  bulletins,  and  circulars  have  been  received.  From 
exchanges,  during  the  same  period,  we  have  acquired  923  un- 
bound volumes  and  pamphlets. 
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All  these  have  been  filed  away,  awaitinir  the  time  when 
voluTnes  will  be  completed  and  handed  over  to  the  state  printer 
for  binding.  We  have  not  less  than  500  volumes  awaiting  the 
binder,  and  as  soon  as  possible  these  will  be  bound  and  placed 
on  our  shelves. 

In  the  cataloguing  of  books  we  have,  at  this  date,  only  been 
able  to  arrange  our  books  in  sets  and  by  states  and  countries, 
and  a  card  catalogue  of  reference  is  prepared  to  facilitate 
the  finding  of  books.  We  yet  await  a  much-needed  subject 
card  catalogue  to  w^hich  seekers  for  information  may  refer. 
The  state-house  contains  a  much  larger  collection  of  books 
than  is  found  in  any  other  place  in  Kansas.  First,  there  is 
the  state  library,  originally  for  law^-books  only,  and  so  nat- 
urally under  the  management  of  the  supreme  court.  Subse- 
quently large  collections  of  miscellaneous  books  have  been 
added  to  the  trust  of  the  same  board  of  directors,  with  the 
assistance  of  subordinate  boards.  A^iditions  are  made  by 
exchanges  of  the  various  state  publications,  and  by  funds 
provided  for  the  purchase  of  books.  The  Stormont  medical 
library  and  the  "traveling  library"  are  distinct  parts  of  the 
state  library,  provided  for  by  statute.  These  are  operated  by 
commissions^  of  which  the  state  librarian  is  ex  officio  chair- 
man. 

Provision  is  made  by  law  for  the  State  Historical  Society 
to  acquire  books,  and,  acting  under  the  statutes,  they  have 
accumulated  the  next  largest  number  in  the  state-house.  For 
purposes  of  exchange  they  may  claim  "sixty  bound  copies 
each  of  the  several  publications  of  the  state,  and  of  its  so- 
cieties and  institutions,  except  the  reports  of  the  supreme 
court," 

The  State  Agricultural  and  Horticultural  Societies  as  well 
as  the  Academy  of  Science  have  each  considerable  libraries, 
obtained  by  exchange  or  purchase  of  books.  Of  all  these  the 
state  library  is  the  only  one  having  made  any  considerable 
beginning  of  a  card  catalogue  on  the  Dewey  system.  To  do 
this  properly  requires  expert  knowledge  as  well  as  much  labor. 
For  greatest  advantage  to  the  state,  such  a  catalogue  should 
include  all  the  libraries  in  the  capitol  building,  and  all  of 
them  ought  to  be  brought  under  one  head. 

One  of  the  evils  of  the  present  lack  of  system  is  th^  ac- 
cumulation of  duplicate  copies  of  many  publications,  and  this 
is  especially  true  of  government  works,  printed  in  Washing- 
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ton.  While  it  is  true  that  duplicates  may  be  convenient  in 
some  cases,  for  the  greater  part  it  is  simply  a  waste,  and  the 
expense  of  it  could  supply  other  much  needed  wants.  If  all 
these  libraries  were  under  one  management,  with  a  competent 
head  librarian,  there  could  be  departments,  each  covering  a 
certain  field,  and  not  including  the  books  belonging  to  other 
departments.  Thus,  the  law  library  would  include  those  pub- 
lications needed  by  the  courts  and  lawyers.  The  scientific 
department  would  include  all  books  such  as  the  proceedings 
of  scientific  societies,  Smithsonian  reports,  books  on  geology, 
natural  history,  astronomy,  mathematics  and  medicine.  An- 
other department  would  be  devoted  to  literature  anfd  history. 
Each  of  these  would  be  distinct  from  the  museum  collections. 
The  general  ofiice  would  contain  encyclopedias,  dictionaries 
and  books  of  reference,  as  well  as  the  general  catalogue  of 
all  books  found  in  these  libraries.  All  exchanges,  would  be 
directed  by  a  single  set  of  officers.  Current  periodical  litera- 
ture would  be  kept  on  file  and  be  accessible  for  consultation 
in  the  department  to  which  it  belongs.  Our  state  library 
would  then  be  of  great  educational  value  and  a  Mecca  for  all 
students  who  come  to  Topeka. 

On  motion,  the  report  of  the  secretary  was  adopted. 

The  president  announced  his  appointment  of  committees 
as  follows : 

On  nominations:  Messrs.  Knaus,  Bailey,  and  Miss  Meeker. 

On  resolutions :  Messrs.  Dyche,  J.  G.  Shirk,  and  Deere. 

On  program :  Messrs.  Bushong,  Wooster,  and  Mead. 

On  press :  Messrs.  A.  J.  Smith,  McWarf ,  and  Sayre.  . 

On  necrology:  Messrs.  Lovewell,  Thompson,  and  Mrs. 
Smyth. 

On  membership:  Messrs.  B.  B.  Smjrth,  Sternberg,  and 
Hoyt. 

On  time  and  place  of  next  meeting:  Messrs.  C.  J.  Shirk, 
Iden,  and  Scheffner. 

On  publication :  Messrs.  Yates,  Lovewell,  and  Dains. 

The  last  committee  is  composed  of  the  retiring  president, 
the  secretary,  and  one  member  from  Topeka,  and  was  deter- 
mined by  vote  of  the  Academy,  according  to  the  rule  adopted 
last  year. 
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TREASURER'S  REPCttT. 

The  treasurer  was  called  upon,  and  reported  as  follows: 

RECEIPTS. 

Received  from  bank  (time  deposit) |2S0  00 

Received  intereet  on  time  deposit. 7  50 

Received  for  Transactions  sold. 8  85 

Received  fees  and  dues. 124  00 

Total    188585 

EXPENDITURES. 

Paid  balance  doe  treasurer $59  27 

Paid  for  badges  for  1906 18  00 

Paid  for  badges  for  1907 15  00 

Paid  express  on  badges. 70 

Balance  on  hand 207  88 

Total 9885  85 

Referred  to  A.  J.  Shirk  for  audit,  who  reported  that  he 

found  it  correct.    Report  of  treasurer  adi^ted. 
The  Academy  next  proceeded  to  the  reading  and  diseusncm 

of  papers,  of  which  the  fdlowing  program  was  poUished  in 

the  announcement  of  this  meeting,  and  they  will  be  refemal 

to  by  the  numbers  given : 

PSCSIDCNTIAI.  AOOSESS. 

1.  Tb«  Valuie  q£  the  Work  of  the  Sdcntist  to  HummuIj,  JaiMB  A. 
Yates. 

CHEMICAL  PXPSBSw 

2.  Xatttral  Gfcs  Oteuscd  from  Treo^  F.  W.  ^sfwig  aad  Dl  F. 
3^  IVixenca^  ol  Exsraccrrvs  ia  Certaxa  Dra^s  aad  ^'km^  J^  R. 
4.  f^i^Cjc  fi«il^  aai  dM  tjoali^  at  Xe^emal  Prepararfin— »  L..  B^ 
5v  r^n^rwar  >ii  ^^  Sttnr^  of  ?^  Waaer^  <^  Easaas — 

:{;.   s^  ti«  X^brciimi  if  TnmaminnisL.  F.  B.  I>uu  aaii  £.  W.  BtowiL 

^■^riiai  Smm  r^tsnaL.  JlImt:  J.  l^sHpiiT 

litat  CaM^pK  ^T^^vsact^  iir  2iy'*    JTna&.  ^  S(3m»2^^. 
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BIOLOGICAL  PAPEEtS. 

14.   Some  ObservBtions  on  the  F<)od  Habits  of  the  Bine  Jay  (Cyano* 
eitt€i  criatatuB) ,  L.  L.  Dyche. 

X5.   A  Cnrious  ''Impatient/'  Grace  R.  Meeker. 

ENTOMOLOGY. 
3.6.    Additions  to  the  List  of  Kansas  Coleoptera,  W.  Knaus. 

17.  Notes  on  Coleoptera,  W.  Knails. 

18.  List  of  Coleoptera  Collected  in  New  Mexico  in  1907,  W.  Knaus. 

19.  Some  Photographs  of  Balsam   Mounts  of  Phengodes  fu8cieep§ 
Secured  from  McPherson,  Kan.,  W.  Knaus. 

20.  List  of  Noctuido,   Geometrido  and   Microlepidoptera,  taken  at 
McPherson,  Kan.,  July  and  Ausrust,  1907,  W.  Knaus. 

21.  The  Staphylinidae,  Scaphidlidae,  Phalancridae,  Gorylophidse,  Coe- 
cinellidflB,  EndomychidsB  and  Erotylido  of  Kansas,  W.  Knaus. 

22.  A  Parasite  on  Eggs  of  Mantis,  Mrs.  Lumina  G.  R.  Smyth. 

23.  Notes  on  Protozoa  found  in  Central  Park  Lake,  Topeka,  Mrs. 
Lumina  C.  R.  Smsrth. 

24.  A  New  Species  of  Campostoma,  F.  F.  Crevecoeur. 

25.  Observations  on  Ants  of  Arizona  and  Their  Auxiliary  Captive 
Beetles,  Eugene  G.  Smyth. 

GENERAL  BIOLOGY. 

26.  Antiquity  of  Man's  Body-building  Instincts,  L.  C.  Wooster. 

MISCELLANEOUS  PAPERS. 

27.  Tuberculosis,  B.  R.  Rogeiy. 

28.  Man  Abnormal,  J.  M.  McWharf. 

29.  Anthropology  as  a  Science,  A.  H.  Thompson. 

30.  Some  Scientific  Frauds  and  Fallacies,  W.  F.  Hoyt 

31.  The  Buried  City  of  the  Panhandle,  T.  L.  Eyerly. 

32.  Climatology  in  Kansas  (second  paper),  T.  F.  Jennings. 

33.  Heredity  in  Stock-breeding,  I.  D.  Graham. 

34.  The  Election  of  the  Indian   Governor  at  Jemez,   New  Mexico, 
December  29,  1900,  Albert  B.  Reagan. 

35.  Perfect,   Zigzag,   and   Tesselated   Squares,   and    Harmonics   and 
Magic  Hexagons,  Bernard  B.  Smyth. 

36.  Energia  as  Seen  in  Bacillaria,  A.  M.  Edwards. 

37.  An  Adequate  Cause  for  Extremes  of  Climatic  Mutations  in  Geo- 
logical Ages,  J.  J.  Jewett. 

38.  Habits  of  Lyaiphlebua  sp.,  C.  H.  Withington. 

39.  "Fireless  Cooking,"  J.  T.  Lovewell. 

•     40.   Notes  on  a  Kansas  Beaver,  taken  near  Lawrence,  November  12, 
1907,  L.  L.  Dyche. 

41.  Chief  Noskelzohn's  Stove,  Albert  B.  Reagan. 

42.  The  Apache  and  the  Wagon,  Albert  B.  Reagan. 

43.  A  Day  in  Jemez  Pueblo  in  Harvest  Time,  Albert  B.  Reagan. 

44.  The  Birds  of  the  Rosebud  Indian  Reservation,  South  Dakota,  Al- 
bert B.  Reagan. 

45.  Notes   on    the    Habits    and    Distribution    of   the    Pocket-gopher 
{Geomya  busariua),  George  A.  Dean. 
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46.  Cocdde  of  Kansas,  witli  a  Short  BiUiography  and  Food  Plants, 
George  A.  Dean. 

47.  Concemini:  Some  Insects  CoUected  and  Bred  from  Dyinc:  Efans, 
E.  S.  Tucker. 

48.  On  the  Presoice  of  Nem  in  Natural  Gas,  H.  P.  Cady. 

49.  Qoantity  of  Water  Foimd  in  Oysters  as  they  are  Mark^sd,  J.  T. 
Willard. 

50.  Occurroice  of  Copper  in  Os^sters,  J.  T.  Willard. 

51.  Apparatus  for  Projections,  A.  J.  Stout. 

52.  The  Nomenclature  of  the  Carboniferous  in  Kansas,  EL  Haivorth 
and  J.  Bennett. 

53.  A  Fossil  Tusk  Found  in  the  McPherscm  EquMS  Beds,  E.  O.  Deere. 

54.  The  Use  of  a  Score-card  for  Natural  Waters,  E.  H.  S.  Baiky. 

55.  Prriiminary  Studies  on  the  Moon,  F.  A.  Maflatt. 

56.  Collecting  in  Arkansas,  F.  A.  Hartman. 

After  the  report  of  the  treasurer  the  Academy  listoied  to 
the  readme:  and  discussion  of  papers,  and  the  first  read  was 
No.  19,  by  Mr.  Knaus— discussed  by  Mr.  Wooster.  This  paper 
was  illustrated  by  photographs. 

The  committee  on  membership  rQ>orted  i4>plicati(His  of  the 
following-named  persons,  and  reconmiended  that  they  be  ad- 
mitted to  membership: 

John  Bennett,  geologist.  State  UniTersity,  Lawrence. 

L.  A.  Lowtho-,  supointendent  of  schools,  En^oria. 

A.  M.  Edwards,  M.  D.,  physician,  Mtwazk,  N.  J. 

F.  A.  Marlatt,  machinist,  A^^ricultuTal  CdQege,  Manhattan. 

J.  E.  Todd,  professcff  geology.  University  of  Kansas,  Lawrence. 

Vance  Applebaugh,  student,  Wesl^yan  University,  Salina, 

Edgar  Thomas,  teadier  of  Inology,  Emporia. 

W.  A.  Van  Varis,  teacher  of  physics,  Emporia. 

H.  H.  Braucher,  teacher,  Empcuia. 

C  A.  Nash,  teacho*,  Emporia. 

David  Train,  student,  Linddwrg. 

Julius  Brandt,  student,  Lindsborg. 

W.  C.  Cooke,  teacher,  Salina. 

O.  S.  Groner,  teacher  of  diemistry,  Ottawa. 

J<^m  Lofty,  superintendent  of  schools,  Salina. 

Dr.  Burton  R.  Bogos,  vetoinaxian,  Agncultoral  CoQ^ge,  llanhattaa. 

Howard  X.  Moses,  M.  D.,  physscian,  Salina. 

J.  O.  Short,  dectndan,  Salina. 

Boy  W.  Graix,  laundryman,  BardesviBe,  L  T. 

T.  J.  Headlee.  professor  of  entomology.  Manhatxan. 

On  motion,  the  rules  were  suspended  and  the  secretary  re- 
quested to  cast  the  ballot  of  the  Academy  for  Vbe  persons 
above  named*  which  was  done,  and  they  were  declared  dulj 
dected  and  to  be  enrolled  on  payment  of  the  usual  fee. 


.  Fortieth  AnmuU  Meeting.  19 

On  motion,  Chas.  Sternberg  was  elected  life  member,  on 
payment  of  the  balance  of  dues  up  to  twenty  dollars. 

Paper  No.  28  was  read  by  the  author,  J.  M.  McWharf . 

On  motion,  the  Academy  adjourned,  to  meet  at  nine  A.  M. 
to-morrow. 


Friday,  November  29 — ^nine  A.  M. 

The  Academy  met  at  the  appointed  hour,  and  the  minutes 
of  last  meeting  were  read  and  approved. 

All  members  were  asked  to  report  to  the  committee  on 
necrology  if  they  know  of  any  members  of  the  Academy  who 
have  died  during  the  past  year. 

It  was  voted  that  the  secretary  wire  to  Doctor  Snow,  who 
is  prevented  by  illness  from  being  with  us,  the  greetings  of 
the  Academy. 

The  following  message  was  accordingly  sent : 

The  Kansas  Academy  of  Science,  by  unanimous  vote,  sends  greetings 
to  Doctor  Snow,  and  expresses  earnest  wishes  for  his  early  restoration 
to  health,  and  its  appreciation  of  his  valuable  contributions  to  science. 

The  committee  on  program  reported  the  following  papers 
ready  for  reading:  Nos.  12,  13,  14,  30,  40,  53,  and  45.  They 
were  read  as  follows : 

No.  12,  read  by  author,  C.  H.  Sternberg. 

No.  13,  presented  by  J.  T.  Lovewell. 

No.  14,  read  by  author,  L.  L.  Dyche,  and  discussed  by 
Bailey,  Bushong,  and  Mead. 

No.  30,  read  by  author,  W.  F.  Hoyt. 

No.  40,  read  by  author,  L.  L.  Dyche;  discussed  by  Mead. 

No.  45,  read  by  author,  E.  H.  S.  Bailey. 

No.  53,  read  by  author,  E.  0.  Deere. 

Voted  to  take  a  recess  till  two  P.  M. 


The  Academy  resumed  session  according  to  vote. 

Prof.  B.  B.  Smyth  moved  the  following  resolutions : 

That  copies  of  the  Transactions  be  sent  to  all  members  of  the  Acad- 

any  whose  initiation  fees  are  paid,  and  who  are  not  in  arrears  for  dues 

more  than  one  year. 

After  discussion  the  resolution  was  adopted. 
Reading  of  papers  continued. 
No.  22,  read  by  author,  Mrs.  B.  B.  Smjrth. 
Nos.  16  and  17,  read  by  author,  Warren  Knaus. 
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No.  15,  read  by  author,  Grace  Meeker,  Illustrated  by  speci- 
mens. 

No*  7,  read  by  author,  Dr*  C,  F.  Menninger;  discussed  by 
Bailey  and  Dyche. 

No,  8,  read  by  author^  F.  B,  Dains. 

No.  54,  read  by  author,  E,  H,  S.  Bailey ;  discussed  by  Smyth 
and  Sayre* 

No,  2,  read  by  author*  F*  W.  Bushong,  - 

No.  18,  read  by  author^  Warren  Knaus.  I 

No*  55,  read  by  author^  F*  A.  Marlatt,  I 

No.  48j  read  by  author,  H,  P.  Cady.  " 

No,  47,  read  by  H,  H,  Braucher*  in  absence  of  author,  E,  S. 
Tucker.  J 

No,  3,  read  by  author,  L,  E.  Sayre. 

No,  31,  read  by  J.  R.  Mead,  in  absence  of  author,  T,  L, 
Eyerly. 

No,  39,  read  by  author,  J,  T.  Lovewell',  discussed  by  Mrs. 
Smyth,  Bailey,  and  others. 

No,  26,  read  by  title,  at  request  of  author,  L,  C>  Wooster. 

The  committee  on  nominations  reported  the  following  can- 
didates for  officers  of  the  Academy  for  the  ensuing  year : 

For  president,  E.  Haworth,  Lawrence. 

For  vice-presidents,  F,  B.  Dains,  Topeka,  and  J,  M,  Mc- 
Wharf ,  Ottawa. 

For  treasurer,  Alva  J.  Smith,  Emporia. 

For  secretary,  J,  T.  Lovewell,  Topeka. 

On  motion,  the  rules  were  suspended  by  unanimous  consent, 
and  the  secretary  directed  to  cast  the  vote  of  the  Academy 
for  the  officers  named*  This  was  done  and  they  w^ere  declared 
duly  elected  as  officers  of  the  Academy  for  1908, 

On  invitation  of  the  president  of  the  Normal  School,  the 
Academy  adjourned  to  the  parlors  of  the  First  Christian 
Church,  to  partake  of  a  banquet  tendered  to  the  Academy  by 
local  members  and  by  the  Normal  faculty.  This  proved  to  be 
a  very  enjoyable  occasion,  and  after  doing  full  justice  to  the 
bountiful  and  charmingly  served  repast,  the  toast-master,  T* 
M,  Iden,  in  a  few  well-chosen  remarks  introduced  the  speakers 
of  the  evening. 

The  first  speaker  was  Hon*  William  Allen  White,  who  made 
a  graceful  speech,  and  was  followed  by  Mrs.  B,  B,  Smyth, 
and  Dr,  L,  E,  Sayre,  with  remarks  equally  felicitous  and 
witty. 
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Returning  to  Norton  Science  Hall,  the  Academy  listened  to 
the  address  of  the  retiring  president,  J.  A,  Yates,  on  the 
subject,  '*The  Value  of  the  Work  of  Science  to  Humanity/* 

The  Academy,  after  this  address,  voted  to  take  a  recess  till 
to-morrow,  Saturday^  at  nine  a.  m. 


Saturday,  November  30 — nine  A.  M, 
The  minutes  of  the  two  previous  sessions  were  read  and 
approved,  and  this  was  followed  by  an  address  and  paper  on 
"Tuberculosis,"  by  Dr.  B.  R.  Rogers,  who  gave  a  full  discus- 
sion of  this  vitally  interesting  theme,  and  brought  out  a  plan 
whereby  he  thought  the  dreaded  and  deadly  ''white  plague" 
might  be  exterminated. 
No.  38,  read  by  author,  C.  H.  Withington. 
No,  23,  read  by  author,  Mrs,  L.  R.  Smyth- 
Papers  Nos.  6.  9,  10,  11,  24.  25,  29,  33,  34,  36,  37,  41,  42, 
43,  44,  45,  49,  50  and  51,  in  absence  of  authors,  were  read  by 
title, 

The  secretary  called  attention  to  the  importance  of  having 
all  papers  typewritten  and  placed  in  hands  of  the  publication 
committee  as  early  as  December  15, 
The  committee  on  resolutions  reported: 

Remlved^  That  the  thanks  of  the  Academy  be  extended  to  the  mem- 
bers of  the  State  Normal  faculty,  and  to  the  local  members,  for  the 
iumptuoua  banquet  and  the  pleasant  reception  which  they  extended  to 
the  visiting  members* 

R^iohedt  That  we  thank  the  faculty  and  the  management  of  the 
State  Normal  for  the  facilities  offered  n^  in  holding  our  meetings. 

(Signed)  L.  L.  Dyche, 

J.  A.  G.  Shirk, 
EuiL  O.  Deeee, 
Committee, 

The  conmiittee  on  time  and  place  of  meeting  recommended 
Topeka  as  the  place,  and  Thanksgiving  week  the  time,  subject 
to  change  by  the  executive  committee.    Report  adopted. 

On  motion,  the  fortieth  annual  meeting  was  adjourned 
mne  die. 
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HISTORICAL  SKEtOH. 


np  HE  organization  of  a  Kansas  association  of  scientific  men 
^  at  an  early  date  was  due  to  the  efforts  of  Rev.  Johns  D. 
Parker  and  Prof.  B.  F.  Mudge,  who,  in  July,  1868,  issued  a 
call  signed  by  seventeen  men  for  a  meeting  of  all  persons  in 
the  state  interested  in  natural  sciences  to  meet  in  Topeka. 

The  first  meeting  was  held  in  September,  of  that  year,  in 
Lincoln  College  (now  Washburn),  and  the  Kansas  Natural 
History  Society  was  organized  and  officers  elected.  The  ob- 
ject, as  stated  in  the  original  draft  of  the  constitution,  ''shall 
be  to  increase  and  diffuse  a  knowledge  of  the  natural  sciences, 
particularly  in  relation  to  the  state  of  Kansas."  At  the  fourth 
annual  meeting,  held  in  Leavenworth,  in  1871,  the  name  was 
changed  to  the  Kansas  Academy  of  Science.  In  1873  the 
Academy  became  a  coordinate  department  of  the  State  Board 
of  Agriculture  by  the  terms  of  the  following  act  of  the  legis- 
lature: 

"The  Academy  of  Science  shall  be  a  coordinate  department 
of  the  State  Board  of  Agriculture,  with  their  office  in  the 
agricultural  rooms,  where  they  shall  place  and  keep  for  public 
inspection  the  geological,  botanical  and  other  specimens,  the 
same  to  be  under  the  direction  and  control  of  the  officers  of 
the  said  Academy  of  Science.  An  annual  report  of  the  Trans- 
actions of  said  Academy  of  Science  shall  be  made  on  or  be- 
fore the  15th  day  of  November  of  each  year,  to  the  State 
Board  of  Agriculture,  for  publication  in  the  annual  Transac- 
tions of  said  board." 

The  Academy  has  increased  in  membership  from  the  origi- 
nal small  body  of  scientists  to  over  200.  It  has  held  forty 
annual  meetings,  of  which  nineteen  have  been  held  in  Topeka, 
six  in  Lawrence,  four  in  Manhattan,  two  in  Leavenworth, 
three  in  Emporia,  and  one  each  in  Atchison,  Baldwin,  lola, 
McPherson,  Ottawa,  and  Wichita. 

Twenty-two  volumes  of  the  Transactions  have  been  pub- 
lished, varying  in  size  from  a  few  pages  in  the  early  numbers 
to  350  pages  in  the  later  volumes.    These  publications  contain 
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many  papers  of  recognized  scientific  value.  The  exchange  list 
includes  over  500  names  of  societies  and  libraries. 

The  Academy  is  now  installed  in  the  north  wing  of  the 
capitol  building,  at  Topeka,  in  rooms  on  the  fourth  floor.  It 
has  two  connecting  rooms,  used  for  office  and  library,  and  the 
museum  is  in  the  adjacent  corridor. 

The  museum  has  been  greatly  increased  by  the  gift  of  the 
state  mineral  display  erected  at  the  St.  Louis  Exposition,  and 
given  suitable  cases  to  hold  this  large  amount  of  material. 
It  thus  has  the  finest  economic  collection  of  the  Kansas  min- 
eral industries  in  the  state — ^^n  exhibit  which  received  two 
gold  medals,  twenty-two  silver  medals,  and  fourteen  bronze 
medals. 
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OONSTITUTION. 


Section  1*  This  association  shall  be  called  the  Kansas 
Academy  of  Science, 

Sec,  2*  The  objects  of  this  Academy  shall  be  to  increaae 
and  diffuse  knowledge  in  the  various  departments  of  science. 

Sec.  3.  Members  of  this  Academy  shall  consist  of  two 
classes,  active  and  honorary  (including  associate).  Active 
members  may  be  annual  or  life  members.  Annual  members 
may  be  elected  at  any  meeting  of  the  Academy,  and  shall 
ilgn  the  constitution  and  pay  a  fee  of  one  dollar  and  annual 
dues  of  one  dollar;  but  the  secretary  and  treasurer  shall  be 
exempt  from  the  payment  of  dues  during  the  years  of  their 
service.  Any  person  who  shall  at  one  time  contribute  twenty 
dollars  to  the  funds  of  this  Academy  may  be  elected  a  life 
fnember  of  the  Academy,  free  of  assessment.  Any  member 
who  has  paid  dues  to  the  Academy  for  ten  consecutive  years^ 
or  w^ho  has  been  legally  exempt  during  any  portion  of  that 
time^  may  be  elected  a  life  member  on  the  payment  of  ten 
dollars*  Any  member  who  has  been  a  member  of  this  Acad- 
emy in  good  standing  for  twenty  years  may  be  elected  a  life 
member  without  payment  of  further  fees  or  dues.  Honorary 
members  may  be  elected  on  account  of  special  prominence  in 
science,  on  the  written  recommendation  of  two  members  of 
the  Academy,  In  any  case,  a  two-thirds  vote  of  members 
present  shall  elect  to  membership.  Applications  for  member- 
ship In  any  of  the  foregoing  classes  shall  be  referred  to  a 
committee  on  applications  for  membership,  who  shall  consider 
such  application  and  report  to  the  Academy  before  the  elec- 
tion« 

Sec.  4>  The  officers  of  this  Academy  shall  be  chosen  by 
ballot  at  the  annual  meeting,  and  shall  consist  of  a  president, 
two  vice-presidents,  a  secretary,  and  a  treasurer,  who  shall 
perform  the  duties  usually  pertaining  to  their  respective  of- 
fices. The  president,  secretary  and  treasurer  shall  constitute 
an  executive  committee.  The  secretary  shall  have  charge  of 
all  the  books,  collections  and  material  property  belonging  to 
the  Academy, 
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Sec.  6.  Unless  otherwise  directed  by  the  Academy,  the  an- 
nual meeting  shall  be  held  at  such  time  and  place  as  the 
executive  conmiittee  shall  designate.  Other  meetings  may  be 
called  at  the  discretion  of  t^.  executive  committee. 

Sec.  6.  This  constitution  may  be  altered  or  amended  at  any 
annual  meeting,  by  a  vote  of  three-fourths  of  attending  mem- 
b^cs  of  at  least  one  year's  standing.  No  question  of  amend- 
mmt  3haU  be  decided  on  the  day  of  its  presentation. 
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BT-LAWS. 


I.  Tha  f)r«t  hour,  or  Buch  part  thereof  as  shall  be  necessary, 
in  (im!h  MONiiion,  shall  be  set  aside  for  the  transaction  of  the 
buNitumM  of  the*  Academy.  The  following  order  of  business 
HhAll  bo  obKorved,  as  far  as  practicable : 

1.  OpcminR. 

2.  Uoporta  of  offlcera. 

Jl.    Uoporta  of  atandingr  committees. 

4.  Appointment  of  special  committees. 

5.  UnHniahed  business. 
(I    Now  buaincaa. 

7.  Uoportii  of  special  committees. 

8,  Klt>ctlon  of  officers, 
ft,    KUvt  Ion  of  mombers. 

10,   Pn>irn\m. 
W.   Attjournmont 

It  Tho  proaidont  almll  deliver  a  public  address  on  the 
fp^wntiur  of  ono  of  tho  da>^  of  the  meeting,  at  the  expiration 
Kit  hta  ti>rm  of  otWci\ 

UL  No  nuvtin^r  of  this  Academ>*  shall  be  held  without  a 
n*>lUv  of  tho  sAmo  having  been  published  in  the  pi4>ers  of  the 
*Ut<^  i^t  l<>^t  thirty  dii>*^  pivvious, 

\\\  No  bill  Against  the  Acadexi>>"  shall  be  paid  by  the  treas- 
Ul>^^  with^MU  ^n  oixfcr  signed  by  the  president  and  secr^wy, 

W  M^^wilvTs  who  shall  altow  their  dues  to  remain  unpaid 
<Vvr  t\x\>  >>>JIUR^  having  be^n  annually  notified  of  their  arrear- 
;i^C^  ^'  ^b^'  tTwisuiyr.  shall  have  their  names  stricken  from  Hie 

Vl>  the  :5J^"3ty<4ir>^  shall  have  charge  of  the  distributiaii, 
;mK  aY>d  exx^hange  of  the  puWished  Transactions  <rf  the  Acad- 
#imy\  >4tKk^  siK^h  iytsiTioiioir4S  as  may  be  imi>os«d  by  the  esse- 
<^t^\v^  ^wmifnJtlwv. 

YU.  Kx^t  meflf3fib^Ts  shail  ooin$i:3tc:^  a  ^jooram  for  the 
tt^^f^^i^'^tv*  4%f  bas:iY)Oss. 

MH .  TV  :i»je  alk>5t>rN;i  t*^  tb<^  wesesti«iti«  cc"  a  six;|ri^  pa^^er 

wv>W55^  ti>^  7n«>3(j5«T^  *-c  «:  ah5Jnra<'^  ^f  tiie  iuoxir^  ^^al  haT^ 
W<<f.  ^hiM^'jAttJiix  .d<il^«y^  T^  the  5«w5a:::v, 
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PRESIDENT'S  ADDRESS. 


^Thb  Value  op  the  Work  of  the  Scientist  to  Humanitt.'' 

By  jAMm  A.  YATB8,  Nonnal  Training  School,  Plttsborg. 
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THE  VALUE  OF  THE  WORE  OF  THE  SCIENTIST 
TO  HUMANITY. 

Sf  iAii%B  A<  Yatss,  M,  B.*  Nomidi  TnlMlag  Bcbooi,  Ftttsburir,  Kan. 

detitlAl  AddJ^BB,  delivered  at  Emporia,  Noveoiber  39^  190Tp  before  the  fortieth 
a&QuiLl  me«dDg  of  the  Kansas  Academy  of  Science. 

I  INFER  that  the  high  ideals  of  the  Academy  demand  that 
in  this  address  some  of  the  broader  questions  that  agi- 
tate general  scientific  thought  shall  be  discussed,  rather  than 
some  phase  of  a  particular  field  of  investigation.  Therefore, 
I  have  chosen  to  speak  on  the  general  theme^  "The  value  of 
the  work  of  the  scientist  to  humanity*" 

The  true  test  of  the  value  of  anything  is  its  utility;  that 
which  conserves,  strengthens  and  continues  life  and  growth 
in  its  highest  and  best  relations,  while  its  disuse  weeds  out 
and  destroys.  It  is  not  of  the  monetary  value  of  science  that 
I  wish  to  speak.  That  it  has  this  side,  I  will  call  attention 
to  the  statement  of  our  commissioner  of  education,  whose  in- 
vestigations show  that  in  1800  the  total  productive  capacity 
of  each  man,  woman  and  child  in  the  United  States  amounted 
to  ten  cents  a  day.  During  the  period  from  1830  to  1850  the 
productive  capacity  rose  to  thirty  cents  a  day  for  each  in- 
habitant, while  in  1900  it  had  risen  to  fifty- five  cents  a  day 
for  each  inhabitant.  With  this  data^  a  very  easy  arithmetical 
calculation  will  show  that  in  a  single  year  the  increased  pro- 
duction brought  about  by  scientific  investigations  has  returned 
in  dollars  and  cents  many  times  the  amount  expended  for 
scientific  work  during  the  whole  of  the  nineteenth  century. 
The  examples  are  numerous  that  show  that  money  invested 
in  scientific  inquiry  yields  almost  fabulous  returns. 

The  question  of  what  use  will  any  new  truth  or  fact  be,  is 
one  that  quickly  flashes  through  the  mind  of  the  masses.  Let 
us  all  fully  understand  that  every  scientific  fact  is  useful  now^ 
or  will  be  in  the  near  or  remote  future,  at  least,  in  helping 
us  to  understand  and  utilize  the  manifold  stores  of  naturer 
and  therefore  has  a  bearing,  either  near  or  remotej  on  the 
welfare  of  man.  As  each  brick  or  stone  is  of  service  in  a 
building,  so  a  place  wiU  be  found  for  every  troth  wrested  from 
nature.  The  proper  measure  of  value  is  that  of  service,  and 
bat  thing  is  of  greatest  value  which  will  help  man  most  in 
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his  stru^gfles  upward  to  attain  the  goal  for  which  he  was 
created. 

What  have  the  scientists  wrought,  when  measured  by  the 
standard  mentioned  p  that  will  encourage  us  to  our  highest 
efforts  to  push  forward  with  stronger  determination  and 
greater  zeal  the  work  committed  to  our  hands  by  those  who 
have  labored  with  much  success  in  the  past? 

Prophecy  and  revelation  are  to-day  reserved  for  the  scien- 
tist, as  shown  in  his  work^  which  involves  the  gathering  of 
knowledge  through  observation,  its  classification,  and  the  de- 
duction of  general  principles  connecting  and  explaining  all 
the  known  facts,  with  the  elimination  of  self,  thus  establish- 
ing  the  relation  among  phenomena*  It  is  this  kind  of  work 
that  gives  us  the  profound  difference  between  the  work  of  the 
nineteenth  century  and  that  of  all  the  preceding  ones- 
One  thing  of  the  greatest  value  which  science  has  taught 
humanity  is  the  realization  and  appreciation  of  its  discover- 
ies. In  a  word,  it  has  given  to  man  a  wide,  open  mind,  ready 
and  willing  to  learn  any  and  all  truths  from  any  and  all 
sources,  and  to  believe  that  any  truth  will  be  strengthened 
by  submitting  it  to  the  most  rigid  and  varied  tests.  It  took 
centuries  to  convince  mankind  of  the  true  form  and  motion 
of  the  heavenly  bodies,  of  the  great  law  of  gravitation;  but 
only  one  generation  to  make  the  great  law  of  evolution  gen- 
erally accepted* 

No  one,  who  has  studied  the  movements  of  the  last  century, 
can  fail  to  be  impressed  with  the  large  and  ever  increasing 
role  that  modern  science  has  played.  Most  every  phase  of 
our  thought  and  activity  has  been  modified  by  the  new  ma- 
terials introduced,  and  especially  by  its  changing  our  view- 
point and  our  methods  of  work.  Men  have  ceased  to  believe 
that  any  one  man  is  good  authority  in  every  field  of  inquiry. 
We  have  reached  a  point  in  advancement  where  it  is  necessary 
to  find  out  what  the  workers  in  any  particular  field  say,  and 
upon  their  conclusions  to  found  our  answers  to  any  questions 
of  inquiry  in  their  special  line  of  work.  By  the  work  of  the 
scientists  of  the  nineteenth  century,  every  branch  of  learning 
and  investigation  is  placed  upon  an  equal  footing,  and  those 
who  would  know  all  the  truth  must  be  content  with  a  little 
knowledge  in  some  one  field  of  investigation,  and  a  faithful 
reliance  upon  the  workers  in  other  lines '  "or  ^he  truth  or 
falsity  of  any  statement  in  their  particular  \!Ad  of  work. 
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The  day  is  past  when  any  one  can  successfully  deny  the  truth- 
seeker  the  divine  right  of  freedom  to  investigate,  to  put  to 
the  test  any  and  all  pulling  questions,  and  to  publisfi  his 
results.  This  retrospective  study  shows  us  that  the  scientific 
stiniulus  is  the  hunger  to  know,  and  its  reverence  and  yearn- 
ing are  always  picketed  along  the  borders  of  the  unknown, 
pioneering,  peering  into  that  wilderness  where  no  one  ever 
trod  before^  while  the  scientific  spirit  lingers  behind,  a  pro* 
motor  of  the  good,  a  strong  ally  to  all  that  uplifts  humanity, 
by  keeping  close  to  the  facts  and  finding  the  proper  relation  of 
cause  and  effect,  while  its  naission  is  to  eliminate  that  which 
is  untrue  and  hurtful,  to  augment  all  that  is  good  and  true, 
and  to  find  all  the  avenues  of  service. 

We  sometimes  hear  of  two  classes  of  scientists :  Those  who 
give  special  attention  to  the  discovery  of  the  theories  and 
laws  of  nature,  the  finding  and  study  of  truth  in  all  its  re- 
lations for  its  own  sake  and  the  advancement  of  knowledge; 
and  those  who  emphasize  the  application  of  these  facts  in 
the  various  arts  and  industries.  In  a  word,  pure  and  applied 
icience,  the  difference  being  that  of  emphasis.  However,  pure 
science  is  the  foundation  upon  which  all  of  its  products  are 
built,  and  of  necessity  must  precede  and  blaze  out  the  way 
whereby  its  applications  may  continue  their  activity  in  every 
sphere  of  life,  giving  to  it  increased  vigor  and  power.  As  we 
glance  over  the  history  of  man  and  study  the  factors  that  have 
contributed  to  his  present  advanced  condition,  we  cannot  fail 
to  be  impressed  with  the  part  that  the  various  sciences  have 
played.    Thus,  by  its  fruits  we  may  measure  its  value. 

We  find  science,  in  its  applications,  lifting  burdens  from  the 
oppressed,  placing  man  upon  a  higher  plane  of  life  with  a 
greater  control  of  the  forces  and  materials  of  nature  at  hia 
command,  that  he  may  use  them  for  the  betterment  of  hia 
fellows.  Science  dignifies  all  the  avocations  of  life,  broadens' 
the  scope  of  man's  influence,  that  he  may  come  in  touch  with 
man  wherever  he  may  be,  removes  sectionalism  and  binds 
every  race  and  nationality,  as  it  were^  into  a  single  commu- 
nity- Mountains,  deserts  and  oceans  are  no  longer  barriers 
between  races,  while  the  products  of  any  single  clime  are 
familiar  to  all  climes;  also  cheap  and  rapid  transportation 
lacilitieSi  combined  with  quick  and  convenient  means  of  com- 
munication, along  t^  nth  sanitary  and  architectural  discoveries 
mad  improveL  nts^.  are  relieving  our  greater  centers  of  con^ 
B  -3 
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gested  population  and  thus  lessening  all  that  train  of  evils. 
This  scientific  conquest  of  nature  is  one  of  the  strongest  allies 
of  the  Christian  religion.  It  takes  from  man  the  drudgery 
of  muscular  labor  and  allows  him  to  accomplish  that  which 
he  desires  much  more  successfully,  easily,  and  safely,  throni^ 
the  manipulation  of  the  subtle  and  mighty  forces  and  mate- 
rials of  nature;  thereby  giving  to  man  a  vastly  greater  oppot- 
tunity  for  mental  and  moral  improvement  and  enjosmient.  It 
has  been  estimated  that  the  invention  of  the  steam-engine 
alone  has  doubled  the  productive  capacity  of  the  world's  labor. 

Superstition  and  tradition  are  the  most  implacable  endues 
of  science.  The  cause  of  their  existence  is  the  simple  ignor- 
ance of  the  way  in  which  nature  works,  while  a  careful  and 
intelligent  study  of  man  and  his  relations,  along  his  present 
and  past  environment,  will  demonstrate  to  any  one,  in  an  in- 
controvertible way,  the  reign  of  law  in  the  universe.  That 
superstition  which  has  made  man  its  most  abject  slave  and 
has  kept  him  in  the  depths  of  ignorance  and  folly  has  been 
largely  conquered  by  the  scientists  of  the  past  century.  How- 
ever, each  age  brings  new  demands,  and  through  the  scien- 
tific study  of  nature  every  one  is  better  fitted  to  cope  with  his 
environment  and  successfully  solve  the  problems  of  life  as 
he  finds  them.  Those  of  the  past  centuries  are  interesting  as 
matters  of  history;  while  those  of  the  present  and  future  will 
be  solved  by  men  who  have  learned  to  look  for  all  the  facts 
and  all  the  causes,  and  from  these  combined  to  make  correct 
ajnclusions.  We  plead  that  this  training  is  very  desirable  and 
eHHf'iitial. 

In  all  Ihr?  discoveries  of  the  past  which  have  been  true  in- 
HJjfhtH  into  th«  future,  man  saw  the  correct  explanation  from 
thft  farlH  of  nature  actually  recorded,  showing  the  unity  and 
simplirriiy  of  thi*  apparently  unconnected  and  unassociated 
phfcnomrrna.  We  expect  this  to  continue  and  the  generaliza- 
tionK  of  ihit  future  to  disclose  a  greater  and  closer  unity  in 
origin  and  purpow;  of  the  phenomena  of  the  universe.  Fur- 
ther resc'arches  in  the  minute  structure  of  matter  with  its 
various  disHociations  and  combinations,  in  the  molar  and  mo- 
lecular forces  with  the  products  of  their  many  and  varied 
transformations,  will  undoubtedly  lead  to  a  closer  and  more 
fundamental  unity  among  the  many  scientific  lines.  May  it 
not  be  the  same  force  that  gives  us  stereo-isomerism  and  that 
holds  the  planetary  systems  in  their  proper  relations  to  all  the 
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other  systems  and  to  their  many  respective  uniiB,  Thus  the 
word  and  the  works  supplement  each  other,  and  thereby  ena- 
ble us  to  understand  the  Author  of  nature  more  completely 
and  to  realize  that  the  more  we  know  of  the  material  universe 
the  g^reater  will  be  our  appreciation  of  the  mind  that  formed  it 

Science-study  disciplines  all  the  faculties  of  the  mind  in  a 
healthy  and  sane  way ;  trains  the  brain  to  plan  and  the  hand 
to  execute;  furnishes  excellent  material  for  logical  and  philo- 
sophical thoughts ;  supplies  literature  with  live  themes,  calling 
for  its  wisest  and  most  penetrating  expressions;  teaches  a 
rigid  elimination  of  self  from  both  its  data  and  conclusions j 
and  as  great  a  love  for  accuracy  in  statement  as  in  its  recordSpl 

The  growth  of  scientific  study  may  be  seen  from  the  follow- 
ing charts: 

Number  1  shows  the  increase  in  our  agricultural  and  me- 
chanical colleges,  including  students  and  faculties*  I 

Number  2  shows  the  increase  in  the  number  and  the  attend- 
ance of  the  manual-training  schools  of  the  United  States  of 
liigh-school  grade  and  above.  The  first  school  of  this  charac- 
ter in  our  country  was  opened  at  St>  Louis  in  1880, 

Number  3  shows  the  growth  of  all  gifts  to  colleges  and  uni- 
versities for  endowment,  buildings  and  equipments,  also  the 
total  gifts  which  the  donor  has  directed  to  be  used  for  scien-d 
tific  purposes,  including  the  per  cent*  of  such  scientific  gifts" 
of  all  the  donations  for  school  purposes*     (This  data  has  been 
obtained  from  the  weeldy  reports  in  Scieruw.) 

Number  4  shows  the  per  cent,  of  science  teachers  of  the 
total  faculty  of  Kansas  University  and  of  Ottawa  University, 
the  first  being  a  representative  state  university  and  the  other 
a  representative  denominational  institution.  This  shows  the 
average  growth  of  the  sciences  in  the  colleges  and  universities 
of  our  country. 

During  the  past  nine  years*  47.8  per  cent,  of  the  total  doc- 
torates conferred  in  our  country  have  been  given  for  work  in 
science.  When  we  caU  to  mind  that  this  represents  a  meas- 
ure of  the  creative  scholarship  of  our  country,  the  value  of 
the  work  of  the  scientist  is  again  made  evident  The  in- 
creased appropriations  by  our  government,  from  $2,038,127, 
in  1894,  to  $7,112,690,  in  1906.  for  purely  scientifie  work, 
shows  something  of  the  appreciation  in  which  scientific  work 
is  held. 

Prom  the  reports  of  the  commissioner  of  education  we  find 
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the  following  ratios  between  college  students  and  total  popu- 
lations: In  1872,  1  to  1694;  in  1902,  1  to  781.  Thus,  in 
thirty  years  the  per  cent,  of  those  who  attend  college  has  more 
than  doubled.  Further,  we  find  in  all  schools  of  higher  edu- 
cation 1  student  to  every  337  people.  Therefore,  the  per^ 
centage  of  attendance  in  our  higher  institutions  of  learning 
haa  increased  more  than  fivefold  in  the  period  mentioned. 
^t  may  partly  realize  the  value  of  this  growth  when  we  call 
i^ge  education  multiplies  by  400  our  chances 
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of  really  accomplishing  something  or  value  over  the  one  who 
has  only  a  high-school  education.  In  the  secondary  schools, 
in  1892,  there  was  1  student  to  161  inhabitants,  and  in  1902, 
1  student  to  every  106  inhabitants,  an  average  increase  of 
about  nine  per  cent,  for  each  year.  As  we  study  these  facts 
in  connection  with  the  changes  of  the  curricula  and  additions 
thereto,  along  with  the  growth  of  the  faculties  of  our  leading 
colleges  and  universities,  it  seems  that  the  high  ideal  toward 
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which  they  are  striving  is  that  every  upright  pursuit  in  life 
shall  have  the  highest  principles  and  practices  governing  it 
represented  in  its  course  of  study  and  taught  by  the  best  men 
it  is  possible  to  get,  aided  by  all  needed  equipment.  Further 
study  shows  this  growth  of  the  sciences  has  not  been  in  re- 
placing other  subjects  of  the  curricula  in  our  various  schools. 
Indeed,  every  department  of  all  schools  has  been  thereby  not 
only  strengthened  and  increased  in  efficiency,  but  it  has  also 
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been  made  possible  for  a  much  greater  per  cent,  of  the  people 
to  obtain  a  college  education  by  affording  a  wider  scope  of 
work,  appealing  to  all  the  faculties  of  the  mind,  touching 
every  trade  and  profession  of  life,  and  dignifying  labor.  Be- 
lieving that  the  type  of  mind  which  designs  and  builds  our 
various  mechanical  structures,  our  magnificent  machinery  of 
motive  power  and  labor-saving  devices,  which  serves  our 
every  want  in  such  a  helpful  way,  is  worthy  of  the  highest 
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ajitivation.  The  true  scientist  does  not  seek  to  replace  that 
which  is  good,  but  to  make  something  of  service  which  has 
not  been  known  or  utilized  before,  as  may  be  seen  in  many 
waste  products  turned  into  beautiful  and  useful  materials  by 
the  magic  touch  of  the  chemist.  Many  barren  lands  are  made 
to  teem,  as  a  gr^t  garden,  i^ith  products  to  supply  a  nation's 
needs,  by  the  skill  of  the  engineer  and  botanist. 

However,  let  us  bear  in  mind  that  we  have  only  made  a 
good  beginning;  that  while  the  past  century  abounds  with 
brilliant  results,  the  future  should  grow  with  increased  ac- 
celeration; that  the  facts  which  are  being  gathered  and  re- 
corded will,  in  the  centuries  to  come,  be  touched  by  some 
genius  and  thus  made  to  find  a  place  of  usefulness.  One  of 
the  things  to  be  accomplished  by  the  twentieth  century,  evi- 
dently  partly  realized,  is  to  effectually  warn  man  of  the  danger 
of  setting  any  limit  to  knowledge.  When  we  compare  our 
present  with  a  century  ago,  and  seek  for  the  causes  of  the 
great  advancement  in  all  our  industrial  arts^  and  observe  the 
new  and  ever  widening  fields  of  work,  we  may  get  some  idea 
of  what  the  scientists  have  accomplished. 

We  may  consider  some  of  the  important  things  to  be 
achieved,  along  with  some  of  the  problems  yet  to  be  solved. 
Many  of  these  are  of  an  accumulative  character,  and  broaden 
as  new  facts  %nd  uses  are  found.  Examples  may  be  given  in 
the  changing  from  a  mere  hj^othesis  of  one  or  two  of  our  ad- 
vanced thinkers  to  the  generally  accepted  explanation  of  the 
many  very  familiar  conceptions  of  to-day,  such  as  the  great 
age  of  the  earth,  the  immateriality  of  heat^  the  electro-mag- 
netic theory  of  light,  the  conservation  of  energy,  and  organic 
evolution.  The  history  of  these  is  sufi!icient  to  show  how  a 
truth  gleaned  from  facts  will  widen  in  its  applications  and 
be  modified  by  new  facts  as  it  grows. 

The  way  in  which  scientific  discoveries  are  often  made  may 
be  illustrated  by  the  discovery  of  the  planet  Uranus.  The 
little  difference  found  in  the  orbit  of  Neptune,  from  its  cal- 
culated orbit  at  a  certain  time,  enabled  the  pencil  of  the 
mathematician  to  point  within  a  single  degree  of  the  very 
spot  where  the  planet  was  found.  A  similar  phenomena  ena- 
bled Roemer  to  obtain  the  velocity  of  light.  One  of  Jupiter's 
moons  eclipsed  a  few  minutes  before,  and  again  a  few  minutes 
after  its  calculated  time.  This  difference,  small  though  it 
was,  enabled  the  astronomer  to  show  by  his  calculations  that 


President's  Address. 


41 


b 


light  had  a  finite  velocity*  Note  these  small  differences:  to 
any  but  the  scientists  a  trifle»  yet  to  him  whose  training  has 
been  such  as  to  demand  absolute  accuracy  when  his  personal 
equation  is  accounted  for,  furnish  a  line  for  investigation. 
The  manufacture  of  nitrogen  compounds  from  the  atmosphere 
by  bacteria  also  illustrates  the  growth  of  scientific  problems. 
This  one  has  been  attacked  by  chemists,  physicists,  and  biolo- 
gists, each  with  more  or  less  success.  Professor  Nobbe  found 
that  a  certain  kind  of  bacteria  had  the  power  of  causing  free 
,  nitrogen  to  combine  with  other  elements,  forming  nitrates, 
which  compound  is  a  valuable  plant-food.  Botanists  had  no- 
ticed little  tumors  on  the  roots  of  clover  and  other  leguminous 
plants,  which  they  had  named  nodules*  It  was  soon  discov- 
ered that  plants  having  these  nodules  would  grow  in  a  soil 
free  from  nitrogen^  while  plants  devoid  of  these  nodules  would 
not  grow  in  such  a  soil.  This  led  to  an  investigation,  which 
found  that  the  nodules  were  the  results  of  minute  bacteria 
in  the  soil*  Then  the  problem  arose,  if  these  nodules  were 
caused  by  the  soil  bacteria,  and  should  not  be  present  in  a 
soil,  would  it  not  be  possible  to  supply  them,  and  in  this  way 
replenish  a  worn-out  soil  and  restore  it  to  its  original  fer- 
tilit>'?  While  this  question  was  pending.  Doctor  Moore,  who 
had  been  studying  Algse  and  had  learned  something  of  the 
properties  of  these  organisms,  and  who  had  commenced  to 
apply  this  knowledge  to  the  purification  of  polluted  water- 
suppliesp  was  asked  by  our  secretary  of  agriculture  to  under- 
take the  solution  of  the  problem  of  the  inoculation  of  nitro- 
gen in  impoverished  soil  The  problem  was  finally  attacked 
by  the  infection  of  the  seed  and  resulted  in  some  progress^ 
yet  the  complete  solution  awaits  additional  facts^  and  when 
all  the  necessary  facts  are  found  the  full  solution  may  then 
be  eicpected. 

From  the  examples  mentioned,  it  may  be  seen  that  the 
methods  of  planning  and  conducting  a  scientific  investiga- 
tion involves  finding  an  exact  statement  of  the  problem  to  be 
solved,  obtaining  an  accurate  knowledge  of  the  work  that  has 
been  done  in  this  and  related  fields,  and  the  formation  of  some 
definite  plan  whereby  the  experimental  part  is  to  be  faith- 
fully, rigorously  and  intelligently  prosecuted,  with  the  eyes 
opened  and  the  imagination  sharpened  to  see  new  relations 
and  applications.  When  all  this  is  done  with  the  proper  fore- 
sight in  regard  to  apparatus  and  material^  and  the  work  is 
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pushed  vigorously,  some  results  must  follow  sooner  or  later. 

The  value  of  the  work  of  the  scientist  may  be  seen  in  the 
-changed  attitude  of  the  people  to-^ay  toward  it.  In  the  be^ 
ginning  of  the  seventeenth  century  Bruno  was  burned  at  the 
stake  for  teaching  that  the  earth  is  not  the  center  of  the  uni- 
verse. Early  in  the  eighteenth  century  Ne^^i;on  was  pro- 
nounced impious  and  a  heretic  for  teaching  that  the  law  of 
gravitation  extended  throughout  the  universe.  In  the  nine- 
teenth centuryp  how  many  of  our  greatest  scientists  have  met 
much  opposition  and  ridicule*  Even  to-day,  I  fear^  there  are 
some  educators  who  fail  to  appreciate  its  worth,  and  who 
ascribe  to  its  workers  a  lower  type  of  mind,  an  inferior 
culture. 

Nevertheless,  in  the  study  of  the  history  of  any  of  the 
sciences,  we  are  impressed  with  the  way  its  truths  have 
growuj  though  often  oppressed  by  the  customary  thought  of 
the  times.  We  find  in  them,  as  in  every  historical  movement 
which  has  had  for  its  purpose  the  elevation  of  man,  the  grad- 
ual  acceptance  of  its  truths  until  its  acceleration  was  suffi- 
cient to  sweep  over  the  errors  which  opposed  it,  the  opposi- 
tion only  helping  to  remove  the  dross  which  might  be  clinging 
to  the  gold-  A  further  and  deeper  study  reveals  the  fact  that 
the  growth  of  our  knowledge  in  the  truths  of  the  material 
sphere  gives  foundation  for  our  political,  social  and  moral  im- 
provement. WhUe  we  contemplate  the  appropriations  of  the 
past  years  made  by  our  national  and  state  governments,  also 
the  philanthropic  gifts  for  stipulated  scientific  investigations 
in  every  line  of  research,  and  observe  their  general  apprecia- 
tion, we  cannot  fail  to  be  impressed  with  the  fact  of  their  in- 
creasingly recognized  value. 

While  the  past  century  has  shown  wonderful  growth,  yet 
when  we  turn  to  the  future  with  all  our  accumulated  resources 
for  workj  our  inheritance  of  the  past,  may  we  not  confidently 
hope  that  the  exercise  of  the  same  indomitable  energy,  cour- 
age and  intellect  that  charaterized  the  scientists  of  the  past 
will  solve,  in  a  much  shorter  time,  the  many  problems  in  all  the 
fields  of  science  that  bid  us  a  hearty  welcome-  As  we  con* 
template  some  of  the  problems  of  the  future,  we  find  them  as- 
sociated with  the  p&sL  Charles  Darwin's  "Origin  of  Species" 
gave  to  biologists  the  greatest  working  hypothesis  yet  sug- 
gested. A  problem  to  be  completed  in  the  future  is  the  trac- 
ing of  all  the  relations  of  the  various  classes  of  animal  and 
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plant  life;  following:  each  of  these  back  to  their  origin,  both 
in  their  present  and  past  forms,  and  from  all  the  facts  to 
complete,  in  all  its  parts  and  detailSp  the  tree  of  life  with  all 
its  historical  relations.  Along  with  this  work,  our  knowledge 
of  the  action  of  certain  ions  upon  the  simpler  forms  of  life 
may  be  extended,  so  that  we  may  fully  understand  all  the 
chemistry  of  the  vital  processes,  together  with  the  causes  of 
chemical  activity  in  both  organic  and  inorg-anic  substances. 
The  solutions  of  these  problems  may  give  us  the  full  explana- 
tion of  how  the  changes  in  evolution  occur,  of  what  necessi- 
tates them,  and  also  make  clear  the  laws  of  heredity.  Geolo- 
gists have  mapped  in  detail,  and  carefully  studied,  only  a  small 
part  of  the  earth's  crust;  much  basal  work  of  this  character 
remains  to  be  done.  The  composition  of  the  interior,  the 
mineralogical  relations  of  the  rocks,  the  segregation  of  the 
ores^  the  causes  producing  great  movements  of  the  crust,  be 
they  exceedingly  slow  or  rapid,  more  exact  standards  for 
measurement  of  time,  that  our  conclusions  may  not  be  such 
crude  estimates^ — all  these  phases  of  geology  present  problems 
which  demand  solution,  both  from  a  theoretical  and  econom- 
ical aspect. 

We  have  the  vortex  ring  hypothesis  as  the  explanation  of 
the  relation  of  electricity  and  magnetism  to  matter;  the  con- 
ditions of  twist  in  the  universal  ether  for  the  suspicion  by 
some  that  all  the  elements  are  composed  of  one  primal  sub- 
stance. These  are  contributions  of  the  nineteenth  century,  as 
yet  barely  a  working  hypothesis,  awaiting  the  experimental 
evidence  of  the  twentieth  century  to  confirm,  modify,  or  over- 
throw them.  The  nineteenth  century  gave  us  the  atom,  its 
weight,  its  laws  of  combinations,  but  not  its  exact  form  or 
nature.  In  fact,  the  twentieth  century  has  already  so  far 
modified  our  conception  of  the  atom  as  to  leave  us  only  its 
combining  weight 

Experimental  evidence  proves  to  us  that  different  ions  com- 
bine with  others  in  diff'erent  ratios,  but  who  knows  as  yet  the 
basal  reason  for  such  combinations.  Two  clear  solutions,  one 
of  silver  nitrate  and  one  of  hydrochloric  acid,  when  mixed 
form  a  precipitate.  A  lump  of  sugar  put  into  a  glass  of  pure 
water  dissolves,  a  piece  of  gold  does  not,  A  spoonful  of  salt 
pot  into  a  glass  of  pure  water  ionizes,  and  thus  forms  an 
electrolyte;  a  spoonful  of  sugar  dropped  into  a  similar  glass 
of  water  goes  into  solution  but  does  not  form  an  electrol>i:e 
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What  is  the  nature  of  these  intermolecular  bonds,  so  easily 
broken  in  the  one  case,  so  difficult  in  the  other? 

By  the  simple  relation  of  their  combining  weights,  all  the 
elements  are  arranged  in  groups  composed  of  those  that  have 
similar  properties.  The  twentieth  century  is  awaiting  a  gen- 
ius of  the  type  of  a  Dalton,  a  Levosier,  or  a  Mendeleeff,  to 
find  the  fundamental  law  or  laws  by  which  all  these  facts  may 
be  explained.  Possibly  some  light  is  beginning  to  appear 
through  the  new  field  of  radio-activity,  and  the  electron  theory 
of  the  structure  of  matter,  which  proposes  to  account  for  the 
relation  of  matter  and  all  forms  of  energy  through  whirls 
and  strains  in  the  ether. 

Some  of  the  new  gaseous  elements,  as  actinium,  are  said  to 
have  a  limited  life  and  to  change  into  other  substances.  Each 
radio-active  product  is  a  transition  substance,  possessing, 
while  it  lasts,  definite  chemical  and  physical  properties.  The 
electrons  that  fly  off  from  radium  and  bombard  the  air  par- 
ticles around  it,  and  raise  the  surrounding  temperature,  are 
said  not  to  be  matter,  yet  it  is  found  that  the  mass  fluctuates 
in  the  presence  of  the  electrical  changes.  It  is  further  claimed 
that  all  the  elements  possess  specific  radio-activity  in  a  more 
or  less  marked  degree.  These  observations  have  been  made 
in  the  last  ten  years,  and  would  indicate  that  we  may  soon 
fully  understand  the  minute  structure  of  matter  and  its  re- 
lation to  the  ether* 

Chemistry  as  a  science  is  the  product  of  the  nineteenth 
century  and  has  been  very  fruitful  in  its  service,  yet  it  has 
many  problems  of  great  economic  value  to  solve  in  such  con- 
structive work  as  the  preparation,  on  a  commercial  scale,  of 
many  compounds,  both  organic  and  inorganic. 

Physics,  with  all  its  brilliant  discoveries  of  the  past,  pre- 
sents us  machinery  of  motive  power  which  does  not  utilizei 
on  the  average,  more  than  twenty  per  cent,  of  the  available 
energy  used.  Will  the  physicist  ever  be  able  to  turn  the  latent 
energ>'  of  coal  directly  into  electrical  or  some  other  form  of 
kinetic  energ:^'  without  passing  through  heat,  and  thus  greatly 
increase  the  efficiency  of  our  motive  machinery?  Biologists 
have  shown  us  how  it  is  possible,  by  a  change  in  nutrition, 
to  produce  aberrant  types  of  life  and  have  demonstrated  the 
transmission  of  those  acquired  characters.  The  investiga- 
tions of  our  experimental  stations  have  shown  beyond  ques- 
tion, how  it  is  possible  to  add  largely  to  the  yield,  as  well  aa 
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to  the  quality,  of  our  manifold  farm  products.  This  is  ac- 
complished, not  by  an  increase,  but  by  a  lessening  in  the  labor 
Involved.  Discoveries  of  incalculable  value  have  been  made 
through  the  study  of  the  complete  life-history  of  many  of 
our  various  disease-producing  fungi,  in  both  plant  and  animal 
life.  The  means  of  combatting  these  injurious  parasites  has 
been  worked  out,  in  many  instances,  as  well  as  the  prevention 
and  cure  of  the  diseases,  in  all  forms  of  life,  caused  from  their 
ravages.  However,  there  are  many  problems  of  life  yet  to 
be  solved^  among  which  may  be  mentioned  the  origin  of  life 
upon  the  earth  and  its  many  subsequent  changes.  What  are 
the  potentialities  of  the  different  primal  cells  that  cause  them 
to  develop  into  widely  different  organisms?  The  relation  of 
the  chemical  and  physical  changes  which  take  place  in  the 
brain  and  nerves  to  conscious  thought  is  still  mcompletely 
solved. 

We  trust  that  the  biologists  of  this  century  may  learn  to 
explain  all  these  difficulties,  and  that  they  will  give  us  a  basal 
law  governing  the  vital  molecules  of  the  cell  and  the  exact 
relations  in  every  detail  of  these  molecules  to  the  non-vital 
ones*  We  expect  the  future  to  reveal  the  history  and  present 
evolutions  of  man  himself ;  to  explain  the  causes  of  the  differ- 
ent races,  their  physical  characteristics,^  their  mental  and 
moral  traits,  as  are  observed  in  their  customs,  languages  and 
religion.  We  hope  they  will  find  all  the  factors  that  have 
elevated,  also  those  that  have  depressed,  and  show  how  the 
one  may  be  augmented  and  the  other  retarded :  likewise  show 
how  the  yearning  in  man  for  the  eternal  verities  may  be  in- 
creased. The  solution  of  these  problems  will  solve  those  of 
our  social  and  governmental  evolutions* 

Experimental  research  is  adding  an  increasing  accumula- 
tion of  facts  each  year  in  every  branch  of  science.  The  scope 
of  each  is  widening  and  dividing  into  new  fields  of  investi- 
gation. In  this  way  nature  is  revealing  her  secrets  more  rap- 
idly than  ever  before  in  the  world's  history.  She  is  showing 
her  variability  and  her  unity.  Therefore,  the  work  is  open- 
ing new  lines  of  employment  and  new  phases  of  thought.  In 
this  way  science  is  interesting  those  who  supply  the  sinews 
of  investigation.  Yet  those  who  are  toiling  with  all  their 
power  that  they  may  find  some  facts  that  will  aid  in  the  so- 
lution of  some  of  the  unknown  problems  of  nature  are  as 
truly  philanthropists  as  they  who  contribute  of  their  wealth 
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for  the  betterment  of  humanity*  Natural  laws  are  inductions 
from  facts  and  are  necessarily  successive  approximations. 
They  explain  the  main  causes  and  relations,  but  many  details 
of  alt  are  still  to  be  worked  out.  The  scientists  of  the  nine- 
teenth century  ha\^e  given  us  these  first  approximations.  No 
one  doubts,  in  the  future  investigation  of  the  details  and  ap- 
plications, under  all  conceivable  conditions  of  our  present 
knowledge  of  nature,  but  that  new  truths  will  be  found  which 
will  give  wider,  broader  and  deeper  generalizations. 

The  trend  of  the  ages,  on  the  whole,  has  been  upward.  Our 
present  scientific  age  is  the  evolution  of  the  mind  which  seeks 
freedom  to  think,  to  act  for  itself,  and  to  be  open  to  the  con- 
viction of  any  truth.  Yet  it  demands  facts  on  which  to  base 
its  conclusions.  The  various  scientific  appliances  give  the 
nuisae®  time  to  acciuire  intellectual  and  spiritual  growth* 

A  full  knowledge  and  control  of  nature  is  man's  destiny  and 
one  of  his  greatest  needs.  To  enable  our  future  leaders  to 
comprehend  and  to  perceive  perfectly  what  the  knowledge 
and  control  of  nature  is,  and  how  the  steps  may  be  increased 
by  which  this  is  gained,  is  a  duty  that  belongs  to  each  of  us. 
Let  our  motto  be  the  service  of  our  work  to  humanity.  Let 
us  work  shoulder  to  shoulder  with  all  our  powers  for  greater 
gifts  and  larger  appropriations,  that  we  may  not  be  hampered 
for  want  of  means  in  the  investigations  of  any  and  all  truth, 
80  that  we  may  bequeath  to  the  next  century  the  solution  of 
many  of  the  present  unsolved  problems,  that  we  may  aid  in 
lifting  the  burdens  from  the  wearied  and  removing  every 
v«fitige  of  prejudice  and  superstition  from  the  minds  of  mem 
This  icoomplished,  and  our  work  will  not  have  been  in  vain. 
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GASTRIC  FERMENTS. 

By  Db.  C.  p.  Mbnninoeb,  Topeka. 

AS  FAR  back  as  the  beginning  of  the  sixteenth  century  the 
phenomena  of  digestion  claimed  much  attention  from 
students.  There  was  no  little  diversity  of  opinion  as  to  how 
the  food  was  digested.  Some  held  that  it  was  done  by  pure 
mechanical  action  of  the  stomach,  and  others  explained  di- 
gestion as  due  to  a  dissolving  and  transforming  activity  of 
the  juices  of  the  stomach. 

Reaumur,  who  lived  from  1683  to  1757,  advocated  that  di- 
gestion of  food  was  due  to  the  action  of  the  juices  of  the 
stomach.  He  demonstrated  this  by  causing  animals  to  swal- 
low metallic  perforated  capsules  filled  with  food.  After  these 
had  been  cast  out  he  examined  the  contents  of  the  capsules 
and  found  that  certain  substances  had  been  dissolved  out 
while  others  had  not  thus  been  affected.  Somewhat  later, 
Spallanzani  devoted  himself  to  the  investigation  of  the  juice 
of  the  stomach  and  arrived  at  positive  knowledge  as  to  the 
cause  of  food  digestion  in  the  stomach.  He  did  this  by  caus- 
ing birds  to  swallow  small  sponges  which  by  means  of  a  string 
he  withdrew,  after  some  delay. .  In  this  way  he  obtained  gas- 
tric juice  and  made  the  first  recorded  artificial  digestion  in 
vitro. 

For  100  years  these  conclusive  scientific  experiments  were 
buried  under  an  avalanche  of  scientific  ( ?)  theories  and  rub- 
bish, and  not  until  the  masterly  works  of  Kirchoff,  Eberle, 
Schwann,  Schonbein,  Pasteur  and  Dubrunfaut,  within  the 
memory  of  living  man  to-day,  has  science  been  injected  into , 
the  study  of  the  ferments. 

Ferments  were  formerly  classified  into  true  ferments,  this 
term  being  applied  to  bacteria,  molds,  etc.,  which  caused  the 
decomposition  of  an  organic  substance,  and  false  ferments^ 
these  being  the  soluble  enzymes  of  the  bacteria,  molds,  etc. 
To-day  we  know,  however,  that  living  molds  act  because  they 
contain  the  ferment,  and  the  true  agent  in  every  case  of  fer- 
mentation is  the  soluble  enzyme,  and  also  that  the  enzyme  will 
act  after  the  death  of  the  parent  cell. 

Ferments  are  also  divided  by  some  quite  modem  inveiti- 
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gators  into  organic  and  inorganic.  The  organic  ferments  are 
those  catalytic  agenjts  produced  in  living  cells  or  tissues  or 
produced  by  the  processes  of  nutrition  of  low  organisms^ 
which  have  the  property  of  accelerating  the  decomposition  of 
complex  unstable  compounds  into  simpler  substances.  The 
inorganic  ferments  are  those  catalytic  agents  of  the  mineral 
world  composed  of  colloidal  solutions  of  the  nobler  metals,  as 
platinum,  silver,  iridium,  gold,  which  have  the  property  of 
accelerating  the  chemical  reactions  of  two  different  substances. 
Here  also  we  deal  with  chemical  reactions  which  take  place 
even  when  no  ferments  are  present.  Thus  far  no  objection 
can  be  safely  and  permanently  maintained  against  this  clas- 
sification, but  to  divide  the  former  class,  namely,  the  organic 
ferments,  into  two  classes  or  groups,  the  so-called  organized 
and  unorganized,  cannot  be  successfully  accomplished.  The 
term  organized  ferments  is  applied  to  those  which  are  con- 
nected in  some  way  with  the  life  of  the  cells  in  which  they 
are  produced  and  which  cannot  be  extracted  from  these  cells. 
The  unorganized  ferments,  commonly  called  enzymes,  can, 
on  the  other  hand,  be  extracted  from  the  cells  in  which  they 
are  formed,  and  are  able  to  produce  their  characteristic  ac- 
tions outside  of  the  cells  as  well.  Those  who  hold  to  this 
classification  of  organized  and  unorganized  organic  ferments, 
the  enzymes,  admit  that  the  list  of  the  unorganized  ferments 
is  constantly  growing  at  the  expense  of  the  organized;  that 
as  soon  as  we  will  be  able  to  successfully  extract  the  organ- 
ized from  the  living  cell  we  will  speak  of  unorganized  fer- 
ments or  enzymes  alone.  Buchner's  successful  extraction  of 
zjnnase  from  the  yeast-cell,  which  is  able  to  bring  about  the 
decomposition  of  glucose  into  alcohol  and  carbon  dioxid  quite 
as  readily  as  the  yeast-cell  itself,  is  a  grand  demonstration  of 
the  certainty  of  the  coming  of  such  events.  Ferments  play 
a  most  important  part  in  the  phenomena  of  assimilation  and 
of  disassimilation  of  foods.  Most  of  the  foods  which  occur 
in  nature  at  the  disposition  of  men,  lower  animals  or  plants, 
are  not  directly  assimilable;  they  require  the  intervention  of 
a  ferment  in  order  to  be  transformed  into  substances  as- 
similable and  suitable  for  the  formation  of  new  tissues.  Pep- 
sin is  one  of  the  oldest,  if  not  the  oldest,  and  most  thoroughly 
well  known  ferment.  It  was  so  named  by  Schwann  in  1835, 
fifty-six  years  after  Spallanzani  had  shown  that  the  gastric 
juice  can  produce  chemical  changes  outside  of  the  body.    This 
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ferment,  called  under  the  newer  nomenclature  acid-proteinase, 
because  it  acts  in  acid  medium  upon  protein,  gelatin  and  con- 
nective tissues,  is  present  in  the  stomach  of  the  human  being 
from  the  time  of  birth.  It  is  secreted  in  the  fundic,  as  well 
as  in  the  pyloric  portions  of  the  stomach.  Formerly  it  was 
quite  generally  thought  that  the  parietal  (delamorphic,  oxyn- 
tic)  cells  were  the  pepsin  cells,  but  since  the  investigation  of 
Heidenhain  and  his  pupils,  Langley,  and  others,  the  formation 
of  pepsin  has  been  shifted  to  the  chief  cells  (adelomorphic, 
principal  of  central).  Pepsin  occurs  in  the  mucous  membrane 
only  in  the  preliminary  form  of  its  zjnnogen,  pepsinogen. 
Pepsin  is  destroyed  by  soda.  If,  however,  the  mucous  mem- 
brane be  extracted  with  a  weak  soda  solution  and  the  extract 
be  then  acidified  with  HCl,  a  pepsin-containing  fluid  of  good 
digestive  properties  is  obtained.  (Langley.)  Therefore, 
there  must  be  in  the  mucosa  a  substance  which  is  not  de- 
stroyed by  soda,  and  which  is  transformed  into  pepsin  by 
treatment  with  acids. 

From  pure  gastric  juice  of  the  dog,  Nencki  and  Sieber, 
also  Pekelharing,  have  prepared  by  dialysis  and  precipita- 
tion a  very  pure  pepsin.  Pekelharing  claims  to  have  prepared 
the  purest  acid-proteinase  thus  far  obtained,  and  classes  the 
enzjone  among  the  proteins.  His  preparation  gives  the  well- 
known  reactions  for  protein,  and  on  analysis  shows  the 
presence  of  carbon,  nitrogen,  hydrogen  and  sulfur  in  the  pro- 
portions in  which  they  exist  in  proteins.  It  contains  no  phos- 
phorus, hence  is  no  nucleo-proteid.  Chlorin  was  found  to  be 
a  constant  constituent.  Pekelharing's  preparation  is  the 
most  active  preparation  of  this  ferment  obtained  thus  far, 
0.001  milligram  in  6  cc.  of  a  0.2  per  cent.  HCl  solution  dis- 
solved a  flake  of  fibrin  in  a  few  hours. 

Pepsin  splits  the  proteins  into  a  number  of  different  sub- 
stances. The  farther  the  cleavage  proceeds  the  simpler  will 
the  composition  of  these  substances  be.  These  substances 
may  be  separated  one  from  another  by  fractional  precipita- 
tion with  ammonium  sulfate. 

The  nature  of  the  products  formed  by  this  cleavage  have 
been  very  thoroughly  investigated  within  the  past  few  years. 
Where  we  once  believed  that  proteoses  and  peptones  consti- 
tuted the  final  products  of  gastric  digestion,  ready  for  ab- 
sorption and  assimilation,  we  now  know  that  a  large  numbw 
of  substances  which  were  formerly  looked  upon  as  produced 
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only  in  pancreatic  digestion  are  also  formed.  The  same  sub- 
stances as  those  formed  in  the  action  of  tryptic  digestion  on 
protein  are  formed  in  gastric  digestion,  and  in  consequence  we 
now  look  upon  and  ascribe  to  the  gastric  juice  much  greater 
digestive  importance,  so  far  as  the  proteins  are  concerned, 
than  heretofore. 

Caseinase,  rennin,  rennet,  lab-ferment,  are  names  given  to 
the  other  important  ferment  found  in  the  stomach  which  has 
the  power  of  curdling  milk. 

The  pepsin  of  Pekelharing,  the  purest  and  most  potent  ever 
extracted,  is  able  not  only  to  act  on  proteins  but  also  curdles 
milk.  Pepsin  and  rennin  seem  to  be  therefore  parts  of  the 
same  molecule.  This  view  was  suggested  by  Nencki  and  Sie- 
ber  before  him.  A  number  of  authors  have  pointed  out  the 
fact  that  rennin  always  coexists  with  a  proteolytic  ferment. 
In  the  human  being  and  in  certain  other  animals  rennin  ac^ 
companies  the  pepsin  of  the  stomach  and  the  trypsin  of  the 
pancreas.  Rennin  also  is  found  in  largest  amounts  in  those 
portions  of  the  stomach  where  the  most  pepsin  is  found, 
namely,  the  fundus. 
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OOHPOSmON  OF  GAS  FROM  COTTONWOOD  TREES. 

By  F.  W.  BusHONO. 

A  BOUT  ten  years  ago,  while  cutting  down  some  cottonwood 
-^  trees,  the  writer  observed  the  formation  of  bubbles  in 
the  sap  upon  the  freshly  cut  trunk,  stump  and  chips.  On  ap- 
pljing  a  lighted  match  the  gas  emitted  proved  to  be  combus- 
tible. In  the  latter  part  of  July,  1907,  gas  was  collected  from 
a  cottonwood  tree  in  the  following  manner : 

An  inch  hole  was  bored  into  the  trunk  to  the  heart.  A  piece 
of  gas-pipe  provided  with  a  stopcock  was  screwed  tightly  into 
this  hole.  A  rubber  tube  conveyed  the  gas  from  the  stopcock 
to  a  bottle  previously  filled  with  distilled  water  and  inverted 
in  a  dish  of  distilled  water.  Two  bottles  of  gas,  about  four 
liters,  were  collected  and  used  for  preliminary  experiments, 
but  were  not  used  for  analysis  because  they  contained  the  air 
originally  in  the  gas-pipe,  etc.  A  third  bottle  of  gas  was  re- 
served for  the  analysis,  which  was  made  November  27,  1907, 
with  the  following  average  results  from  two  complete  and 
two  partial  analyses  by  Professor  McFarland : 

Oxygen,    Oi 1.24 

Carbon  dioxid,  CO, 7.21 

Olefines  (ethylene) ,  etc.,  CaH4. 0.00 

Carbon  monoxid,  CO 0.00 

(One  determlnatioii  gave  0.6  per  cent) 

Hydrogen,    Hi 0.00 

Methane  (marsh  gas)^  CH4 60.90 

Ethane,  etc.,  CaH, 0.00 

Nitrogen,  etc,  by  difference,  Ns 80.65 

Total 100.00 

Nitrogen  residue  as  actually  determined,  Na  80.01 

UnlTeraity  of  Kansas,  Lawrence,  November  27,  1907. 
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THE   RELATION  OF  PUBLIC  HEALTH  TO  THE  QUALITY 

OF  MEDICINES. 

Bj  Dr.  L.  K.  SAYttE,  LnlFersLtj  of  Kaasas.  Lawrt^aiiie. 

T^HE  early  history  of  medicine  shows  us  that  the  remedial 
^  agents  employed  were  composed  mostly  of  what  may  be 
termed  simples,  consisting  of  crude  herbs,  roots,  and  various 
parts  of  the  plant;  also  of  various  inorganic  mineral  simple 
combinations.  The  medical  properties  of  these  were  fairly 
well  made  out.  If  we  glance  at  the  meter la  medica  and  the 
therapeutics  of  these  times  we  are  almost  inclined  to  smile 
at  the  extreme  simplicity  and  also  at  the  ridiculous  absurdities 
that  had  survived  the  superstitious  era.  One  of  the  remarka- 
ble instances  of  this  latter  on  record  is  that  of  the  sympa- 
thetic powder  of  Sir  Kenelm  Digby,  Knight  of  Montpellier. 
Whenever  any  wound  had  been  inflicted  this  powder  {com- 
posed of  calcined  green  vitriol — ferrous  sulfate)  was  applied  to 
the  weapon  that  had  inflicted  it,  which  was,  moreover,  cov- 
ered with  ointment  and  dressed  two  or  three  times  a  day, 
The  wound  itself,  in  the  meantime,  was  directed  to  be  brought 
together  and  carefully  bound  up  with  clean  linen  rags,  but 
above  all  to  be  let  alone  for  seven  days;  at  the  end  of  which 
period  the  bandage  was  removed,  when  the  wound  was  gen- 
erally found  perfectly  united.  The  triumph  of  the  cure  was 
decreed  to  the  mysterious  agency  of  the  sympathetic  powder 
which  had  been  so  assiduously  applied  to  the  weapon,  whereas 
it  is  hardly  necessary  to  observe  that  the  promptness  of  the 
cure  depended  upon  the  total  exclusion  of  the  germ-laden  air 
from  the  wound,  and  upon  the  sedative  operations  of  nature 
not  having  received  any  disturbance  from  officious  interfer- 
ence of  art-  Rational  medicine  grew  out  of  this  superstitious 
age  as  chemistry  grew  out  of  alchemy,  and  we  find  in  primi- 
tive times  the  advent  of  what  we  might  cafl  domestic  practice 
— suited  to  the  sparsely  settled  country  having  few  physicians. 
The  followers  of  what  we  would  term  domestic  practice 
were  self-educated  physicians,  who  devoted  themselves  to 
the  introduction  of  family  medicines  and  home  medication — 
those  earnest,  conscientious  persons,  who  received  the  sane* 
tion  of  medical  practice  of  the  day.  The  minister  and  the 
physician,  we  are  told,  were  often  one.     Domestic  medicine 
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was  a  necessity  in  those  widely  separated  households.  Some 
of  the  most  conspicuous  physicians  of  those  times  wrote  do^ 
mestic  works  for  the  people  and  taught  them  the  rudiments 
of  home  medication.  The  lineal  descendants  of  this  class  are 
the  so-called  patent  medicines  of  our  day.  The  old  style  of 
domestic  medicines  has  been  usurped  by  the  present-day  nos^ 
trums  devised  by  those  who  claim  the  right  to  dose  their  fellow 
man,  though  themselves  ignorant  of  the  elements  of  pharmacy 
or  medicine.  The  unfortunate  result  is  that  with  this  practice 
(controlled  entirely  by  the  spirit  of  commercialism)  there  has 
developed  an  era  of  self -medication,  each  one  dosing  himself 
with  his  own  ideal  nostimm,  and  his  ideal  is  manufactured 
for  him  by  the  advertisements  in  the  periodicals  and  in  the 
r  daily  press.  This  form  of  medication  has  grown  to  such  an 
extent,  and  the  commercial  instinct  has  so  cultivated  and 
nourished  it,  that  we  are  to-day  facing  a  serious  problem 
which  has  to  do  with  public  health*  Into  the  various  attrac- 
tive packages  of  pills,  powders,  tablets  and  liquids  have  been 
compounded  the  synthetics,  heart  depressants,  narcotics  and 
treacherous  drugs  that  may  or  may  not  be  skilfully  com- 
pounded— in  some  cases  by  irresponsible  persons  who  have 
little  or  no  pharmaceutical  or  medical  knowledge,  but  have 
the  money  to  exploit  them.  Both  physicians  and  pharmacists 
are  partly  to  blame  for  this  condition* 

We  have  recently  examined  some  of  the  medicines  of  this 
class  in  the  drug  laboratory  and  find  among  them  another 
condition  which  we  did  not  suspect,  namely,  a  deterioration 
of  the  material,  a  disintegration  of  what  was  supposed  to  be 
a  stable  compound.  The  compound  may  have  been,  when  put 
up,  in  good  condition,  but  a  lapse  of  time  has  broken  down  its 
combination. 

We  would  not  have  it  understood  that  all  combinations  of 
this  class  contain  death -dealing  drugs,  nor  that  all  such  me- 
dicinal agents  are  unstable.  To  be  just  and  fair  one  must  ad- 
mit that  some  of  the  so-called  patent  medicines  have  the  char- 
acter of  reputable  combinations  and  are  as  useful  as  were  the 
domestic  remedies  of  primitive  times,  and  we  are  not  willing 
to  say  that  if  the  two  professions,  pharmacy  and  medicine, 
ihould  conscientiously  seek  to  control  them  they  would  decide 
upon  a  war  of  their  extermination.  We  do  say,  however,  that 
for  the  public  good  some  sort  of  control  should  be  inaugurated. 
The  food  and  drug  law  only  partly  meets  the  public  demand. 
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THE  RELATION  OF  PUBLIC  HEALTH  TO  THE  QUALITY 

OF  MEDICINES. 

By  Du.  L,  E.  Saihe,  Uti  J  varsity  of  Kniisa^^  Lawrence. 

T^HE  early  history  of  medicine  shows  us  that  the  remedial 
^  agents  employed  were  composed  mostly  of  what  may  ba 
termed  simples,  consisting  of  crude  herbs,  roots,  and  various 
parts  of  the  plant;  also  of  various  inorganic  mineral  simple 
combinations.  The  medical  properties  of  these  were  fairly 
well  made  out*  If  we  glance  at  the  meteria  medica  and  the 
therapeutics  of  these  times  we  are  almost  inclined  to  smil^ 
at  the  extreme  simplicity  and  also  at  the  ridiculous  absurd  it  iea^ 
that  had  survived  the  superstitious  era.  One  of  the  remarka^ 
ble  instances  of  this  latter  on  record  is  that  of  the  sympa- 
thetic powder  of  Sir  Kenelm  Digby,  Knight  of  Montpellier^ 
Whenever  any  wound  had  been  inflicted  this  powder  (com^* 
posed  of  calcined  green  vitriol — ferrous  sulfate)  was  applied  td 
the  weapon  that  had  inflicted  it,  which  was^  moreover^  cov* 
ered  with  ointment  and  dressed  two  or  three  times  a  day. 
The  wound  itself,  in  the  meantime,  was  directed  to  be  brought; 
together  and  carefully  bound  up  with  clean  linen  rags,  but 
above  aU  to  be  let  alone  for  seven  days;  at  the  end  of  whicb 
period  the  bandage  was  removed,  when  the  wound  was  gen-, 
erally  found  perfectly  united.  The  triumph  of  the  cure  wb§ 
decreed  to  the  mysterious  agency  of  the  sympathetic  powder 
which  had  been  so  assiduously  applied  to  the  weapon,  whereai 
it  is  hardly  necessary  to  observe  that  the  promptness  of  the 
cure  depended  upon  the  total  exclusion  of  the  germ-laden  air 
from  the  wound,  and  upon  the  sedative  operations  of  natun 
not  having  received  any  disturbance  from  officious  interfer- 
ence of  art.  Rational  medicine  grew  out  of  this  superstitious 
age  as  chemistry  grew  out  of  alchemy,  and  we  find  in  primi-^ 
five  times  the  advent  of  w^hat  we  might  call  domestic  practice 
—suited  to  the  sparsely  settled  country  having  few  physicians. 
The  followers  of  what  we  would  term  domestic  practice 
were  self-educated  physicians,  who  devoted  themselves  to 
the  introduction  of  family  medicines  and  home  medication^ 
those  earnest,  conscientious  persons,  who  received  the  sanoi 
tion  of  medical  practice  of  the  day<  The  minister  and  the 
physician^  we  are  told,  were  often  one.     Domestic  medicine 
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was  a  necessity  in  those  widely  separated  households.  Some 
of  the  moat  conspicnous  physicians  of  those  times  wrote  do- 
mestic  works  for  the  people  and  taught  them  the  rudiments 
of  home  medication.  The  lineal  descendants  of  this  class  are 
the  so-called  patent  medicines  of  our  day.  The  old  style  of 
domestic  medicines  has  been  usurped  by  the  present-day  nos- 
trums devised  by  those  who  claim  the  right  to  dose  their  fellow 
man,  though  themselves  ignorant  of  the  elements  of  pharmacy 
or  medicine.  The  unfortunate  result  is  that  with  this  practice 
(controlled  entirely  by  the  spirit  of  commercialism)  there  has 
developed  an  era  of  self-medication,  each  one  dosing  himself 
with  his  own  ideal  nostrum^  and  his  ideal  is  manufactured 
for  him  by  the  advertisements  in  the  periodicals  and  in  the 
daily  press*  This  form  of  medication  has  grown  to  such  an 
extent,  and  the  commercial  instinct  has  so  cultivated  and 
nourished  it^  that  we  are  to-day  facing  a  serious  problem 
which  has  to  do  with  public  health.  Into  the  various  attrac- 
tive packages  of  pills,  powders,  tablets  and  liquids  have  been 
compounded  the  synthetics,  heart  depressants,  narcotics  and 
treacherous  drugs  that  may  or  may  not  be  skilfully  com- 
pounded— in  some  cases  by  irresponsible  persons  who  have 
little  or  no  pharmaceutical  or  medical  knowledge,  but  have 
the  money  to  exploit  them*  Both  physicians  and  pharmacists 
are  partly  to  blame  for  this  condition* 

We  have  recently  examined  some  of  the  medicines  of  this 
class  in  the  drug  laboratory  and  find  among  them  another 
condition  which  we  did  not  suspect^  namely,  a  deterioration 
of  the  material,  a  disintegration  of  what  was  supposed  to  be 
a  stable  compound.  The  compound  may  have  been,  when  put 
up,  in  good  condition,  but  a  lapse  of  time  has  broken  down  its 
combination. 

We  would  not  have  it  understood  that  all  combinations  of 
this  class  contain  death-dealing  drugs,  nor  that  all  such  me- 
dicinal agents  are  unstable.  To  be  just  and  fair  one  must  ad- 
mit that  some  of  the  so-called  patent  medicines  have  the  char- 
acter of  reputable  combinations  and  are  as  useful  as  were  the 
domestic  remedies  of  primitive  times,  and  we  are  not  willing 
to  say  that  if  the  two  professions,  pharmacy  and  medicine, 
should  conscientiously  seek  to  control  them  they  would  decide 
upon  a  war  of  their  extermination.  We  do  say,  however,  that 
for  the  public  good  some  sort  of  control  should  be  inaugurated. 
The  food  and  drug  law  only  partly  meets  the  public  demand. 
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THE   RELATION   OF  PUBLIC   HEALTH  TO  THE  QUALITY 

OF  MEDICINES. 

By  Dfc,  I*.  E.  S^Ayai:,  UiilifersUj  o£  Kansas.  Ljivvn-rn  h. 

rpHE  early  history  of  inedicine  shows  us  that  the  remedial 
^  agents  employed  were  composed  mostly  of  what  may  be 
termed  simples,  consisting  of  crude  herbs^  roots,  and  varioua 
parts  of  the  plant;  also  of  various  inorganic  mineral  simpln 
combinations.  The  medical  properties  of  these  were  fairly 
well  made  out.  If  we  glance  at  the  meteria  medica  and  the 
therapeutics  of  these  times  we  are  almost  inclined  to  smil^ 
at  the  extreme  simplicity  and  also  at  the  ridiculous  absurdities 
that  had  survived  the  superstitious  era.  One  of  the  reraarka^ 
ble  instances  of  this  latter  on  record  is  that  of  the  sympa- 
thetic powder  of  Sir  Kenetm  Digby,  Knight  of  Montpellien 
Whenever  any  wound  had  been  inflicted  this  powder  (com^ 
posed  of  calcined  green  vitriol— ferrous  sulfate)  was  applied  to 
the  weapon  that  had  inflicted  it,  which  was,  moreover,  cov^ 
ered  with  ointment  and  dressed  two  or  three  times  a  day. 
The  wound  itself,  in  the  meantmie,  was  directed  to  be  brought 
together  and  carefully  bound  up  with  clean  linen  rags,  but 
above  all  to  be  let  alone  for  seven  days;  at  the  end  of  whichi 
period  the  bandage  was  removed^  when  the  wound  was  gen^ 
erally  found  perfectly  united.  The  triumph  of  the  cure  wal 
decreed  to  the  mysterious  agency  of  the  sympathetic  powder 
which  had  been  so  assiduously  applied  to  the  weapon,  w^hereaa 
it  is  hardly  necessary  to  observe  that  the  promptness  of  th€ 
cure  depended  upon  the  total  exclusion  of  the  germ-laden  ail 
from  the  wound,  and  upon  the  sedative  operations  of  nature 
not  having  received  any  disturbance  from  officious  interfer-^ 
ence  of  art.  Rational  medicine  grew  out  of  this  superstitious 
age  as  chemistry  grew  out  of  alchemy,  and  we  find  in  primi* 
tive  times  the  advent  of  what  we  might  call  domestic  practice 
— suited  to  the  sparsely  settled  country  having  few  physicians, 
The  followers  of  what  we  would  term  domestic  practid 
were  self-educated  physicians,  who  devoted  themselves  td 
the  introduction  of  family  medicines  and  home  medication — i 
those  earnest*  conscientious  persons,  who  received  the  sand 
tion  of  medical  practice  of  the  day.  The  minister  and  thi 
physician,  we  are  told,  were  often  one.     Domestic  medicim 
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i^as  a  necessity  in  those  widely  separated  households.  Some 
of  the  most  conspicuous  physicians  of  those  times  wrote  do- 
mestic works  for  the  people  and  taught  them  the  rudiments 
of  home  medication.  The  lineal  descendants  of  this  class  are 
the  so-called  patent  medicines  of  our  day.  The  old  style  of 
domestic  medicines  has  been  usurped  by  the  present-day  nos- 
trums devised  by  those  who  claim  the  right  to  dose  their  fellow 
man,  though  themselves  ignorant  of  the  elements  of  pharmacy 
or  medicine.  The  unfortunate  result  is  that  with  this  practice 
(controlled  entirely  by  the  spirit  of  commercialism)  there  has 
developed  an  era  of  self-medication,  each  one  dosing  himself 
with  his  own  ideal  nostrum,  and  his  ideal  is  manufactured 
for  him  by  the  advertisements  in  the  periodicals  and  in  the 
daily  press.  This  form  of  medication  has  grown  to  such  an 
extent,  and  the  commercial  instinct  has  so  cultivated  and 
nourished  itp  that  we  are  to-day  facing  a  serious  problem 
which  has  to  do  with  public  health.  Into  the  various  attrac- 
tive packages  of  pills»  powders,  tablets  and  liquids  have  been 
compounded  the  synthetics,  heart  depressants,  narcotics  and 
treacherous  drugs  that  may  or  may  not  be  skilfully  com- 
pounded— ^in  some  cases  by  irresponsible  persons  who  have 
little  or  no  pharmaceutical  or  medical  knowledge,  but  have 
the  money  to  exploit  them.  Both  physicians  and  pharmacists 
are  partly  to  blame  for  this  condition. 

We  have  recently  examined  some  of  the  medicines  of  this 
class  in  the  drug  laboratory  and  find  among  them  another 
condition  which  we  did  not  suspect,  namely,  a  deterioration 
of  the  materia^  a  disintegration  of  what  was  supposed  to  be 
a  stable  compound.  The  compound  may  have  beeUp  when  put 
up,  in  good  condition,  but  a  lapse  of  time  has  broken  down  its 
combination. 

We  would  not  have  it  understood  that  all  combinations  of 
this  class  contain  death-dealing  drugs,  nor  that  all  such  me- 
dicinal agents  are  unstable.  To  be  just  and  fair  one  must  ad- 
mit that  some  of  the  so-called  patent  medicines  have  the  char- 
acter of  reputable  combinations  and  are  as  useful  as  were  the 
domestic  remedies  of  primitive  times,  and  we  are  not  willing 
to  say  that  if  the  two  professions,  pharmacy  and  medicine^ 
should  conscientiously  seek  to  control  them  they  would  decide 
upon  a  war  of  their  extermination,  We  do  say,  however,  that 
for  the  public  good  some  sort  of  control  should  be  inaugurated. 
The  food  and  drug  law  only  partly  meets  the  public  demand. 


56  Kansas  Academy  of  Science. 

It  seems  to  us  that  a  medicine  of  this  class,  l)efore  it  is  al- 
lowed to  be  placed  on  the  open  market,  its  formula  and  the 
resulting  product  should  be  properly  inspected  by  responsible 
parties.  This  could  be  done  without  infringing  upon  the 
rights  of  the  manufacturers  or  promoters. 

The  manufacturers  of  what  are  known  as  official  remedial 
agents  are  obliged  by  law  to  maintain  a  well-defined  standard 
in  producing  these  agents.  These  standards  are  published, 
and  the  products  put  upon  the  market  are  at  all  times  subject 
to  chemical  examination  by  authorized  officials.  This  is  as 
it  should  be.  But  if  the  federal  government  and  the  state 
require  such  rigid  surveillance  of  the  medicinal  agents  of  the 
higher  order  for  the  protection  of  the  public,  how  important 
is  it  that  these  agents  of  the  lower  order  should  be  subject  to 
some  sort  of  standardization.  These  remedies,  so  artistically 
concealed  from  ordinary  inspection  by  attractive  wrapper  and 
carton,  are  none  the  less  liable  to  deterioration  and  diversity. 
It  is  not  probable  that  this  proposed  exaction  for  these  do- 
mestic remedies  would  work  any  hardship  or  injustice  to  the 
manufacturer  or  the  trade.  On  the  contrary,  by  raising  the 
standard  and  instituting  a  judicious  surveillance  it  would  help 
both  the  manufacturer  and  the  trade.  It  would  discourage 
and  drive  out  of  business,  it  is  true,  those  who  take  advantage 
of  the  much-abused  privilege  which  men  of  all  classes — trained 
and  untrained — claim  of  dosing  their  fellow  men  on  a  purely 
conunercial  basis. 
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PERCENTAGE  OF  AN  EXTRACTIVE  AS  A  MEANS  OF 
IDENTIFICATION  AND  ANALYSIS  OF 

DRUGS  AND  SPICES.  < 

GINCE  the  food  and  drug  law  has  come  into  existence  it 
^  becomes  very  necessary  for  the  analysts  to  adopt  methods 
for  the  examination  of  crude  drugs  and  spaces  that  may  be 
considered  the  preliminary  methods.  Frequently  not  more 
than  the  preliminary  method  need  be  pursued.  Such  a  method 
must  be  as  simple  as  possible,  and  rapid.  For  ordinary  drug's 
that  have  bo  alkaioidal  constituency,  aside  from  the  micro- 
scopical examination,  an  estimation  of  the  extractive  from 
the  drug  is  quite  satisfactory.  We  have  adopted  the  method 
of  using  the  solvents  of  the  U*  S.  P,  for  the  estimation  of 
such  extractives.  It  is  well  known  that  the  percentage  yield 
of  extractives  would  be  proportionate  to  the  quality  of  solvent, 
whether  it  be  equal  parts  of  alcohol  and  water,  or  25  parts  of 
alcohol  and  75  parts  of  water,  or  75  parts  of  alcohol  and  25 
part8  of  water,  or  pure  alcohoL  The  yield  of  extractive  would 
vary  according  to  the  amount  of  starch  and  inert  matter  that 
would  be  extracted.  We  have  made  some  estimations  of  the 
simple  drugs  and  have  compared  these  with  the  experiences 
of  other  pharmaceutical  chemist s»  and  we  find  it  to  be  safe 
to  give  the  table  on  page  68.  First,  the  name  of  drug,  and 
next  the  solvents,  and  finally  the  percentage  of  extractives. 

The  method  of  preliminary  analysis  of  the  spices  is  some- 
what similar  to  that  of  the  medicinal  drugs.  The  microscope 
10  unquestionably  the  most  valuable  means  of  detecting  aduU 
teration  in  ground  spices,  as  it  furnishes  direct  ocular  evi- 
dence and  frequently  discloses  the  nature  of  the  foreign 
material,  if  present,  the  chemical  analysis  being  mainly  con- 
firmatory. 

In  1887  Richardson  (U.  S.  Department  of  Agriculture.  Di- 
vision of  Chemistry,  BuL  13,  part  2)  published  a  most  valua- 
ble report  on  spices  and  spice  adulteration*  The  report  also 
contains  an  analysis  of  forty-two  samples  of  whole  spices, 
ground  in  the  laboratory  of  the  Department  of  Agriculture, 
and  of  numerous  samples  of  ground  spices  collected  in  the 
open  market.    Modified  methods  have  been  devised  since  then, 
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THE  EELATION  OF  PUBLIC  HEALTH  TO  THE  QUALITT 

OF  MEDICINES. 

T^HE  early  history  of  medicine  shows  us  that  the  remedial 
^  agents  employed  were  composed  mostly  of  what  may  be 
termed  simples,  consisting  of  crude  herbs,  roots,  and  various 
parts  of  the  plant;  also  of  various  inorganic  mineral  simple 
combinations.  The  medical  properties  of  these  were  fairly 
well  made  out.  If  we  glance  at  the  meteria  medica  and  the 
therapeutics  of  these  times  we  are  almost  inclined  to  smile 
at  the  extreme  simplicity  and  also  at  the  ridiculous  absurdities 
that  had  survived  the  superstitious  era.  One  of  the  remarka- 
ble instances  of  this  latter  on  record  is  that  of  the  sympa- 
thetic powder  of  Sir  Kenelm  Digby,  Knight  of  Montpellier, 
Whenever  any  wound  had  been  inflicted  this  powder  (com- 
posed of  calcined  green  vitriol — ferrous  sulfate)  was  applied  to 
the  weapon  that  had  inflicted  it,  which  w^as,  moreover,  cov- 
ered with  ointment  and  dressed  tw*o  or  three  times  a  day. 
The  wound  itself,  in  the  meantime,  w^as  directed  to  be  brought 
together  and  carefully  bound  up  with  clean  linen  rags,  but 
above  all  to  be  let  alone  for  seven  days;  at  the  end  of  w^hich 
period  the  bandage  was  removed,  when  the  wound  was  gen- 
erally found  perfectly  united.  The  triumph  of  the  cure  was 
decreed  to  the  mysterious  agency  of  the  sympathetic  pow^der 
which  had  been  so  assiduously  applied  to  the  weapon,  w^hereas 
it  is  hardly  necessary  to  observe  that  the  promptness  of  the 
cure  depended  upon  the  total  exclusion  of  the  germ-laden  air 
from  the  wound,  and  upon  the  sedative  operations  of  nature 
not  having  received  any  disturbance  from  officious  interfer- 
ence of  art.  Rational  medicine  grew  out  of  this  superstitious 
age  as  chemistry  grew  out  of  alchemy,  and  we  find  in  primi- 
tive times  the  advent  of  w^hat  we  might  call  domestic  practice 
— suited  to  the  sparsely  settled  country  having  few  physicians. 
The  followers  of  what  we  would  term  domestic  practice 
were  self-educated  physicians,  w^ho  devoted  themselves  to 
the  introduction  of  family  medicines  and  home  medication — 
those  earnest,  conscientious  persons,  who  received  the  sanc- 
tion of  medical  practice  of  the  day.  The  minister  and  the 
physician,  we  are  told,  were  often  one*     Domestic  medicine 
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port,  as  it  is  somewhat  difficult  to  obtain  results  which  are 
concordant.  This  is  unquestionably  due  to  the  fact  that  com- 
plete extraction  is  somewhat  diflScult  to  obtain.  One  result 
seems  at  present  clear  to  us,  namely:  For  this  preliminary 
analysis,  different  spices  seem  to  require  different  treatment. 
That  is,  different  solvents  must  be  selected  for  the  different 
classes  of  spices,  and  the  treatment  of  the  resulting  solutions 
must  vary  according  to  the  nature  of  the  spice.  A  statement 
will  be  made  later  when  the  examinations  of  solvents  and 
spices  have  been  completed. 
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It  seems  to  us  that  a  medicine  of  this  class,  jt>efore  it  is  al- 
lowed to  be  placed  on  the  open  market,  its  formula  and  the 
resulting  product  should  be  properly  inspected  by  responsible 
parties.  This  could  be  done  without  infringing  upon  the 
rights  of  the  manufacturers  or  promoters. 

The  manufacturers  of  what  are  known  as  official  remedial 
agents  are  obliged  by  law  to  maintain  a  well-defined  standard 
in  producing  these  agents.  These  standards  are  published, 
and  the  products  put  upon  the  market  are  at  all  times  subject 
to  chemical  examination  by  authorized  officials.  This  is  as 
it  should  be.  But  if  the  federal  government  and  the  state 
require  such  rigid  surveillance  of  the  medicinal  agents  of  the 
higher  order  for  the  protection  of  the  public,  how  important 
is  it  that  these  agents  of  the  lower  order  should  be  subject  to 
some  sort  of  standardization.  These  remedies,  so  artistically 
concealed  from  ordinary  inspection  by  attractive  wrapper  and 
carton,  are  none  the  less  liable  to  deterioration  and  diversity. 
It  is  not  probable  that  this  proposed  exaction  for  these  do- 
mestic remedies  would  work  any  hardship  or  injustice  to  the 
manufacturer  or  the  trade.  On  the  contrary,  by  raising  the 
standard  and  instituting  a  judicious  surveillance  it  would  help 
both  the  manufacturer  and  the  trade.  It  would  discourage 
and  drive  out  of  business,  it  is  true,  those  who  take  advantage 
of  the  much-abused  privilege  which  men  of  all  classes — ^trained 
and  untrained — claim  of  dosing  their  fellow  men  on  a  purely 
commercial  basis. 
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PERCENTAGE  OF  AN  EXTRACTIVE  AS  A  MEANS  OF 

IDENTIFICATION  AND  ANALYSIS  OF 

DRUGS  AND  SPICES. 

By  Dst.  L.  E.  S^yas,  Unlrersltj  of  K&Qsaa»  Lawr«Qce, 

DINCE  the  food  and  drug  law  has  come  into  existence  it 
^  becomes  very  necessary  for  the  analysts  to  adopt  methods 
for  the  examination  of  crude  drugs  and  sp'ces  that  may  be 
considered  the  preliminary  methods.  Frequently  not  more 
than  the  preliminary  method  need  be  pursued.  Such  a  method 
must  be  as  simple  as  possible,  and  rapid.  For  ordinary  drugs 
that  have  no  alkaloidal  constituencyj  aside  from  the  micro- 
scopical examination,  an  estimation  of  the  extractive  from 
the  drug  is  quite  satisfactory.  We  have  adopted  the  method 
of  using  the  solvents  of  the  U.  S*  P.  for  the  estimation  of 
such  extractives.  It  is  weU  known  that  the  percentage  yield 
of  extractives  would  be  proportionate  to  the  quality  of  solvent, 
whether  it  be  equal  parts  of  alcohol  and  water,  or  25  parts  of 
alcohol  and  75  parts  of  water,  or  75  parts  of  alcohol  and  25 
parts  of  water,  or  pure  alcohol.  The  yield  of  ejctractive  v^  ould 
vary  according  to  the  amount  of  starch  and  inert  matter  that 
would  be  extracted.  We  have  made  some  estimations  of  the 
simple  drugs  and  have  compared  these  with  the  experiences 
of  other  pharmaceutical  chemist s»  and  we  find  it  to  be  safe 
to  give  the  table  on  page  58»  First,  the  name  of  drug,  and 
next  the  solvents,  and  finally  the  percentage  of  extractives. 

The  method  of  preliminary  analysis  of  the  spices  is  some- 
what simOar  to  that  of  the  medicinal  drugs.  The  microscope 
is  unquestionably  the  most  valuable  means  of  detecting  adul- 
teration in  ground  spices,  as  it  furnishes  direct  ocular  evi- 
dence and  frequently  discloses  the  nature  of  the  foreign 
material,  if  present,  the  chemical  analysis  being  mainly  con- 
firmatory. 

In  1887  Richardson  (U,  S.  Department  of  Agriculture,  Di- 
vision of  Chemistry,  Bui,  13,  part  2)  published  a  most  valua- 
ble report  on  spices  and  spiee  adulteration.  The  report  also 
contains  an  analysis  of  forty-two  samples  of  whole  spices, 
ground  in  the  laboratory  of  the  Department  of  Agriculture, 
and  of  numerous  samples  of  ground  spices  collected  in  the 
■  open  market.    Modified  methods  have  been  devised  since  then* 
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Prvfiaimttcni. 

Apoeyanum,  U.  S.  P . 
Anuca  flowerSi  N.  F. 

Arnica  root  .  > , 

Asclepias  < 

Blue  cohosh 


Menfttf  num.  E^tractlTa  Gm* 

(Putt  of  U.  S.  l\  alcohol  per  100  oc^ 

to  p&rts  of  wAlet-  or  exiireAed  &■ 

other  f  olTen  tft.  >  percen  tMJft- 

- 3  to  2,,.. ......,,   29-32 

, ,    DiL  ale 15-17 

3  to  1 ...,.,,...   10-12 

........    DiL  ale. 1143 

2  to  1 24-20 


Bryonia   , , , U,  S.  P.  ale  . . 5-6 

Columba,  U.  S,  P , 7  to  3.. ....     S-S 

Cimicifujra,  U.  S.  P. ......... . U.  S.  P.  ale. 9-11 


Echinacea 
Eucalyptus,  U,  S,  P 
Gentian,  U.  S.  P. , . 
Geranium,  U.  S.  P.. 
Grindeli^,  U.  3.  P . , 
Phytolacca  rootx  U 


S.  P. 


About  5  to  1..-.. >-  10-13 

3  to  L..,,. 23-26 

Dil.  ale.  ...... ....  26-31 

3  to  2 26-29 

3  to  1.... 13-16 

Dil.  ale. 18-21 


Quassia,  U,  S,  P. . . . . . , 1  to  2. 

Quillaja,  U.  S.  P 

Rhubarb*  a  a  P 

Khus  glabra,  U.  S.  P , 

Senega,  U.  S.  P. 

S^nna,  U.  S,  P 

Taraxacum^  U.  S*  P 

Uva  ursi,  U.  S.  P. . . . . .  * . 

Viburnum  opulus,  U.  S*  P 

Viburnum  prunlfolium^  U.  S.  P. , 
Xanthoxylum  bark,  U.  S.  P 


DiL  ale 21-26 

4  to  1 -^  26 

Dil.  ale 21-25 

About  2  to  1 26-29 

DiL  ale *  17-21 

Dil.  ale, 21-26 

2  to  about  6i. ........ .   ii6-61 

3  to  1..... 16-19 

2  to  1 , 11-13 

3  to  1 11-21 


and  a  variation  from  these  has  been  made  apparently  neces- 
Bary.  In  the  Twenty-second  Annual  Report  of  Connecticut 
Agricultural  Experiment  Station,  1898,  a  most  excellent  paper 
is  published,  where  125  samples  were  collected  and  examined. 
Numerous  other  valuable  articles  have  appeared  and  are  fre- 
quently consulted. 

Since  the  food  and  dru^  law  has  come  into  operation  it  is 
absolutely  necessary  that  a  rapid  preliminary  method  be  had 
for  quickly  determining  whether  a  quantitative  estimation  is 
necessary,  and  for  this  purpose  we  have  found  good  results 
in  the  ether  and  alcoholic  extractives. 

Two  gms.  of  the  powdered  material  were  e?^racted  with  ab- 
solute ether,  the  ethereal  tinctures  evaporated  at  ordinary 
temperature,  and  finally  dried  over  sulfuric  acid.  The  total 
ether  extract  is  weighed*  The  extract  is  then  heated  to  about 
110  degrees  to  constant  weight,  this  latter  weight  being  the 
non-volatile  extract,  and  the  difference  between  this  and  the 
first  weight  representing  the  volatile  constituents* 

We  have  been  endeavoring  to  obtain  through  the  use  of 
other  extractive  solvents,  such  aa  petroleum  ether,  acetone, 
methyl  alcohol,  carbon  tetrachlorid  and  chloroform,  a  series 
of  results.     The  work  has  not  progressed  sufficiently  to  re- 
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port,  as  it  is  somewhat  difficult  to  obtain  results  which  are 
concordant.  This  is  unquestionably  due  to  the  fact  that  com- 
plete extraction  is  somewhat  difficult  to  obtain.  One  result 
seems  at  present  clear  to  us,  namely:  For  this  preliminary 
analysis,  different  spices  seem  to  require  different  treatment. 
That  is,  different  solvents  must  be  selected  for  the  different 
classes  of  spices,  and  the  treatment  of  the  resulting  solutions 
must  vary  according  to  the  nature  of  the  spice.  A  statement 
will  be  made  later  when  the  examinations  of  solvents  and 
spices  have  been  completed. 


60 


Kansas  Academy  of  Science, 


FIRELESS  COOKING, 

By  J.  T.  Loi  cw^LL,  rti.  D.^  Topeki, 

'T^HE  applications  of  science  in  the  common  economies  of 
-^  life  are  revolutionizing  many  of  our  philosophies,  as  well 
as  methods  of  doing  things.  The  former  is  seen  very  noticea- 
bly in  the  curricula  of  our  schools,  in  the  multiplication  of 
elective  courses,  and  in  the  laboratory  methods  of  teaching, 
and  in  estimating  the  value  of  education  on  a  commercial  basis, 
A  marlced  instance  of  this  tendency  may  be  found  in  the  teem- 
ing publications  of  the  Department  of  Agriculture  in  Wash- 
ington. 

Schools  of  agriculture  and  experiment  stations  are  estab- 
lished in  all  the  states,  and  scientiiic  investigation  is  insti- 
tuted in  everything  relating  to  utilizing  the  forces  of  nature 
in  growing  food  plants,  in  winning  mineral  products,  and  in 
the  preparation  required  to  bring  these  things  to  a  condition 
for  the  use  and  service  of  man.  ''Breeding  to  points/'  both 
in  animal  and  plant  reproduction,  is  accomplishing  results 
that  border  on  the  marvelous.  Who  can  foresee  the  limits  of 
cross-breeding  in  the  hands  of  such  a  skilful  manipulator  as 
Burbank? 

The  discussion  of  these  questions,  great  and  important 
though  they  be,  is  not  the  object  of  this  paper*  but  rather 
another  application  of  science,  appealing  to  our  most  personal 
needs  in  the  preparation  of  food  for  our  tables.  This  is  the 
criterion  by  which  we  classify  men  as  savage,  barbarian,  half- 
civiHzed,  civilized  and  enlightened,  according  to  nomenclature 
of  the  old  geographies.  There  is  a  wide  difference  between  the 
larder  of  a  savage  and  a  Parisian  cafe,  and  perhaps  in  neither 
of  these  is  the  right  way  of  living  best  found-  The  essential 
idea  of  cooking,  both  etymologically  and  in  common  use,  is  the 
preparation  of  food  by  heat,  so  as  to  make  it  both  more  pal- 
atable and  better  adapted  to  nutrition.     Heat  is  usually  as- 

ciated  with  fire,  and  therefore  when  we  speak  of  a  **ftreles3 
'c20oker,"  it  seems  like  the  play  of  Hamlet  with  Hamlet  left 
out.  By  heat  we  bring  our  viands  into  a  condition  so  that 
they  are  more  easily  broken  up  by  chewing  and  made  ready 
for  the  processes  of  digestion.  Not  only  this,  but  the  cookings 
effects  other  changes. 
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The  carbohydrates,  in  the  form  of  starch-grains,  are  broken 
open  and  in  some  cases  converted  into  dextrin,  and  so  ren- 
dered soluble  by  the  gastric  fluids.  The  fata,  the  proteids  andt 
many  of  the  mineral  constituents  are  dissolved  and  made 
ready  for  purposes  of  nutrition.  The  degree  of  heat  required 
to  effect  these  objects  will  vary,  and  is  generally  somewhat 
less  for  albuminous  substances  than  for  starch-grains;  but 
in  most  cases  is  several  degrees  under  212  F.  The  presence 
of  water  greatly  aids  the  reactions  and  time  must  be  aUowed'| 
to  reach  complete  results. 

The  temperature,  then,  of  boiling  water^  will  give  us  heat 
enough^  and  all  that  is  essential  to  cooking  is  to  conserve  this 
temperature  by  preventing  the  escape  of  heat*  This  is  simply 
and  easily  done  by  enclosing  the  vessel,  that  has  been  brought 
to  the  boiling  point  over  the  open  fire,  into  a  box  of  some  kind, 
lined  with  a  non-conducting  material,  and  the  cooking  will 
then  be  fully  effected  without  farther  application  of  heat  and 
without  further  care  or  trouble. 

The  Norw^egian  cooker  is  simply  an  apparatus  of  this  kind 
and  has  been  in  use  for  many  years.  The  wonder  is  that  it 
has  not  been  brought  into  more  general  use.  Our  army  posts 
have  lately  been  experimenting  with  it  on  an  extensive  scale 
and  demonstrating  its  great  convenience  and  economy.  The 
cheerless,  unpalatable  ration  of  the  bivouac  is  greatly  improved 
and  the  health  and  spirits  of  the  soldiers  correspondingly 
benefited  thereby. 

There  is  an  endless  variety  in  these  cooking-boxes,  and 
even  a  small  degree  of  ingenuity  and  machanical  skill  will 
suffice  to  make  an  efficient  cooker.  The  essential  thing  is  the 
lining  of  the  box,  and  some  material  must  be  chosen  with 
abundance  of  closed  air  spaces.  There  is  no  non-conductor 
better  than  confined  air,  and  so  our  lining  should  be  porous, 
as  ^^'e  say,  just  as  we  find  the  same  kind  of  material  necessary 
in  our  refrigerators.  In  these  it  is  our  object  to  keep  the 
heat  out,  but  in  the  cooker  we  must  keep  it  in.  The  difference 
between  the  outside  and  inside  temperatures  is  conmionly 
much  greater  in  the  cooker  than  in  the  refrigerator,  but  the 
time  w^e  find  it  necessary  to  maintain  this  difference  is  in  the 
latter  longer  and  generally  quite  indefinite,  while  in  the  cooker 
a  few  hours  is  all  that  is  needed.  Of  the  various  materials 
for  lining  the  cooker,  loose  felt  has  been  much  employed,  and 
is  perhaps  as  efficient  as  anything.    Sawdust,  excelsior,  char* 
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coal,  cotton,  wool,  loose  paper,  rags,  feather  cushions,  and  hay 
or  straw  have  been  used*  Whatever  is  chosen,  it  should  be 
remembered  that  many  of  the  conditions  inside  the  cooker  are 
favorable  to  germ  development,  and  whatever  lining  we  select 
should  be  a  material  capable  of  easy  removal  and  cleansing. 
The  advisability  of  a  substance  like  hay  may  be  doubted* 
which  has  little  to  recommend  it  except  cheapness,  and  of  all 
substances  it  makes  the  best  culture  for  bacteria.  Among 
the  advantages  of  the  fireless  cooker  may  be  enumerated  the 
following: 

First  It  gives  a  long  and  even  heat  to  food  like  cereals, 
that  require  more  time  than  is  usually  given  over  an  open 
fire,  and  the  products  come  out  of  the  cooker  better  done 
and  more  palatable.  The  same  is  true  of  meats,  and  in  these 
we  find  the  cheaper  cuts  prepared  in  the  cooker  are  fully  equal 
to  the  more  expensive  ones  cooked  in  the  old  way<  This  will 
often  make  a  saving  of  one-half  on  the  costliest  item  on  our 
tables. 

Secmid.  The  economy  of  labor  is  greatly  promoted.  In  the 
breakfast  the  housewife  anticipates  the  other  meals  and  will 
have  her  viands  cooked  so  that  very  little  further  preparation 
is  needed*  Her  time  will  then  be  more  free  for  other  occupa- 
tion than  the  everlasting  drudgery  of  the  kitchen. 

Third.  There  is  no  danger  of  burning  food  on  the  fireless 
cooker.  The  scorched  saucepan,  the  spoiled  food,  the  ruffled 
feelings,  are  alike  avoided- 

Fourth.  Economy  of  fuel  is  a  considerable  item.  When  the 
food  has  gone  into  the  cooker  the  fire  in  the  range  may  be  al- 
lowed to  go  out,  and  in  the  summer  time  it  relieves  the  house 
of  heat  introduced  by  constant  fires  in  the  kitchen. 

Fifth.  In  ordinary  cooking,  with  the  escaping  steam  un- 
pleasant odors  often  pass  off,  filling  the  house,  and  it  will  cer- 
tainly be  an  advantage  to  have  our  dinner  of  cabbage  and 
onions  without  advertising  the  fact  to  our  neighbors. 

Sixth.  The  principles  of  the  fireless  cooker  may  be  very 
profitably  applied  in  preparation  of  food  for  stock.  All  that 
M^ould  be  needed  for  this  is  a  sufficiently  large  vat  of  wood> 
or  other  material,  enclosed  in  a  jacket  of  non-conducting  ma- 
terial, and  when  the  vegetables  or  grains  to  be  cooked  are 
heated  to  boiling  and  emptied  into  the  vat  this  is  tightly 
closed,  covered  to  prevent  radiation,  and  the  cooking  goes  on 
to  completion  without  further  application  of  heat. 
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Finally,  it  may  be  said  that  in  this  very  elementary  appli- 
cation of  science  we  have  an  amelioration  of  labor  and  ex- 
pense in  one  of  the  commonest  and  most  necessary  functions 
of  living. 

The  fireless  cooker  will  not  necessarily  make  a  good  cook, 
nor  insure  sumptuous  viands  for  our  tables.  Just  as  a  cele- 
brated painter  advised  his  pupils  to  mix  their  colors  with 
brains,  so  must  the  kitchen  artist  use  mind  as  well  as  muscle. 
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NEON  AND  AEGON  IN  NATUEAL  GAS. 
By  HAMtL'TOK  P.  Cady  ftjjd  Dafid  F.  McFablani>«  UnlTer^tt;  of  E«tt«Ai.  Latrrenoi. 

AT  THE  last  meeting  of  the  Academy  we  reported  the  pres- 
ence of  helium  in  natural  gas.  Since  that  time  we  have 
found  argon  in  the  Dexter  gas  and  neon  in  that  furnished  the 
University  by  the  Kansas  Natural  Gas  Company* 

It  is  not  easy  to  detect  neon  in  the  presence  of  helium  when 
working  with  small  quantities  of  gas  such  as  we  used  in  the 
analyses  previously  reported,  but  during  the  preparation  of 
considerable  quantities  of  helium  the  neon  showed  its  presence 
unmistakably. 

The  method  for  the  isolation  of  these  gases  is  briefly  as 
follows :  The  natural  gas  is  largely  condensed  in  a  bulb  sur- 
rounded with  liquid  air*  The  uncondensed  portion  is  then 
passed  into  bulbs  filled  with  cocoanut  charcoal  and  cooled  with 
liquid  air.  Here  all  the  gases  except  hydrogen,  neon  and 
helium  are  completely  absorbed.  Of  these  three  gases  hydro- 
gen is  rather  freely  absorbed,  neon  somewhat,  and  helium 
scarcely  at  all.  In  working  with  small  quantities  of  gas  the 
neon  is  very  largely  taken  up  by  the  charcoal,  while  with 
larger  amounts  the  latter  finally  becomes  saturated  and  then 
the  lines  of  neon  are  plainly  visible  in  the  spectrum  of  the  gas. 
The  difference  in  the  absorption  of  helium  and  of  neon  in 
cocoanut  charcoal  is  great  enough  so  that  neon  spectroscopic 
cally  free  from  helium  may  be  prepared  as  follows  i  A  char- 
coal bulb  is  heated  to  about  400  degrees  and  exhausted  as 
completely  as  possible.  It  is  then  cooled  with  liquid  air  and  the 
unabsorbed  gases  from  another  charcoal  bulb  are  passed  in, 
allowed  to  stand  for  a  time,  and  removed  with  a  mercury 
pump*  After  a  sufficient  amount  has  been  passed  through  the 
bulb,  the  helium  is  removed  by  pumping  until  a  cathode- ray 
vacuum  is  obtained.  The  bulb  is  then  warmed  slightly  and 
some  gas  removed;  after  this,  by  warming  the  bulb  more 
strongly,  neon  spectroscopically  free  from  helium  is  obtained. 

The  identity  of  the  neon  was  established  by  measuring  the 
wave-lengths  of  the  lines  in  the  spectrum  and  comparing  them 
with  those  given  by  Ealy  (Phil,  Trans.  1904,  voL  202,  p.  183), 
Baly  photographed  something  over  a  hundred  lines  in  the 
visible  portion  of  the  spectrum.    About  half  of  these  lines  are 


Chemical  and  Physical  Papers.  66 

given  as  very  faint.  We  have  measured  optically  about  sixty- 
five  of  these  lines,  including  all  but  the  very  faintest.  The 
measurements,  with  one  exception,  agree  with  Baly's  to  within 
one  angstrom.  In  this  case  it  is  quite  evident  that  there  is  a 
misprint  in  Baly's  table,  for  our  measurement  agrees  well  with 
that  given  by  Living  and  Dewar  (Proc.  Roy.  Soc.  67,  467, 
1901)  for  this  line,  while  it  differs  from  Baly's  by  much  more 
than  the  limit  of  error. 

Besides  the  lines  of  neon,  the  tubes  show  about  fifteen  fairly 
strong  lines  which  do  not  sieem  to  belong  to  hydrogen,  helium, 
or  any  of  the  familiar  gases.  These  lines  are  given  in  a  list 
of  lines  shown  by  the  more  volatile  gases  of  the  atmosphere 
and  by  the  gases  from  Bath  Springs  as  published  by  Living 
and  Dewar  (loc  cit.).  This  would  seem  to  show  that  the 
lines  are  not  accidental  and  that  it  is  legitimate  to  look  for  a 
new  very  volatile  gas  in  this  residue. 

The  argon  was  identified  from  its  spectrum  by  measure- 
ment of  wave-lengths  and  by  direct  comparison  of  the  spec- 
trum with  that  given  by  a  known  specimen  of  argon. 
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SANITARY  WATER  ANALYSIS, 

By  Pmor*  E.  H.  8,  BAltmt,  Unlverflitf  of  Sans^^,  Lawr«iee, 

1^  OTWITHSTANDING  all  the  advances  that  have  beeF 
-1^^  made  in  analj1:ical  chemistry  within  the  past  twenty-five 
years,  there  seems  to  be  little  improvement  in  the  methods 
employed  for  the  sanitary  analysis  of  potable  waters*  Refer- 
ring back  to  the  early  methods  of  analysis  that  were  worked 
out  by  Wankljm  and  by  Frankland,  we  find  that  there  has 
been  little  change  in  these  methods,  except  in  the  greater  ac- 
curacy with  which  they  can  be  carried  out.  The  combustion 
method  suggested  by  Frankland  is  so  tedious  that  it  is  not 
often  followed  at  present,  and  the  value  of  the  Wanklyn  method 
is  seriously  questioned,  especially  by  some  of  the  members  of 
the  Geological  Survey  at  Washington. 

For  the  analysis  of  a  water  to  determine  whether  it  is  suita- 
ble for  domestic  purposes,  the  most  rational  plan  so  far  sug- 
gested seems  to  be  to  determine  the  nitrogen  in  the  different 
forms  of  free  ammonia,  albuminoid  ammonia,  as  nitrites  and 
as  nitrates*  But  there  is  considerable  nitrogen  in  the  various 
vegetable  substances  that  may  be  dissolved  in  water,  espe- 
cially if  the  water  flows  over  a  rich  or  over  a  peaty  soil.  How 
shall  we  distinguish  between  the  nitrogen  from  vegetable 
sources  and  that  from  sewage  contamination,  which  might 
mean  animal  contamination?  The  organic  bodies  existing  in 
the  soil  extract,  or  in  the  **humus,**  as  this  soil  material  is 
called,  are  very  numerous  and  complex  in  structure.  The  free 
ammonia  as  obtained  in  an  ordinary  sanitary  water  analysis, 
if  abundant,  is  supposed  to  be  largely  of  animal  origin.  This 
is  not  necessarily  true.  Some  waters  are  so  loaded  with  or* 
ganic  matter,  especially  when  associated  with  iron,  that  they 
yield  a  quantity  of  free  ammonia  which  in  other  waters  would 
characterize  only  sewage.  This  is  often  the  case  with  arte- 
sian waters- 

This  fact  can  be  best  illustrated  by  referring  to  the  analysis 
of  the  water  used  for  supplying  the  city  of  Lawrence.  These 
analyses  were  recently  made  by  Dr,  F.  W.  Bushong,  The 
source  of  the  supply  is  water  obtained  from  **points"  driven 
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m  the  bottom  on  the  right  bank  of  the  Kansas  river,  a  short 
distance  above  the  city. 

S\  io—  S-  ®.  p0lnt 

Free  ammonm  . , , , 2*22 

Aibuminojd  ammonia  ......     0.540 

Nitrites   . . , . , trace 

Nitrates none 

Bacteria  • •-.**,..     none 

This  water  is  pumped  from  the  ground  to  the  top  of  an  in- 
clined platform  from  which  it  falls  over  riffles  into  a  basin. 
After  being  allowed  to  settle,  it  is  run  into  another  basin, 
from  which  the  water  is  pumped  into  the  city  mains. 

When  first  pumped  the  water  is  clear,  but  as  soon  as  it  is 
expo^d  to  the  air  some  of  the  gases  escape,  and  some  oxida- 
tion takes  place,  so  that  a  large  quantity  of  iron  is  precipita- 
ted, and  the  water  becomes  very  turbid.  The  process  of  oxi- 
dation continues  to  some  extent  in  the  city  mains,  but  even 
then  the  iron  is  not  all  precipitated,  so  that  it  frequently  be- 
comes turbid  after  being  drawn  from  the  faucet. 

The  organic  matter  of  the  soil  has  evidently  yielded  am- 
monia as  a  product  of  reduction*  This  may  have  been  brought 
about  by  some  vegetable  organisms  like  the  well-known  Cren- 
othrix,  F,  which  contains  iron  as  one  of  its  necessary  constit- 
uents. When  the  water  has  a  chance  to  become  aerated,  most 
of  the  free  ammonia  escapes.  The  albuminoid  ammonia  re- 
tained is  also  small.  There  were  no  nitrates  or  nitrites  in  the 
freshly-drawn  water,  but  it  is  evident  that  some  of  the  am- 
monia has  oxidized  to  these  two  bodies,  hence  we  find  them 
in  the  city  water.  We  have  noticed  that  with  this  particular 
water  the  amount  of  nitrogen  as  nitrates  found  can  be  used 
an  index  of  the  thoroughness  of  the  aeration  at  the  plant. 

There  were  no  indications  of  bacterial  contamination  except 
in  the  case  of  the  city  water,  and  here  during  the  past  summert 
and  possibly  at  the  present  time,  some  river  water  has  been 
pumped  into  the  pipes^  as  the  ground  supply  was  not  abundant 
enough.    Of  course  it  may  be  possible  that  the  nitrates  and 

I  nitrites  came  from  the  river  water,  but  that  is  not  probable, 
m  the  analysis  has  usually  shown  but  a  very  small  quantity 
of  these  in  the  river. 
Water  from  the  points  does  not  show  the  presence  of  Colon 
bacillus,  while  the  river  water  and  the  city  supply  do  show  it, 

*  I«ttr,  th^  city  walvr  wti^  obtained  «DtlreIf  fram  fround-wftter  wh9  fn^  fFom 
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OF  PUBLIC  HEALTH  TO  THE  QUALPTT 
OF  MEDICINES.  - 

T^HE  early  history  of  medicine  shows  us  that  the  remedial 
^  agents  employed  were  composed  mostly  of  what  may  be 
termed  simples,  consisting  of  crude  herbs,  roots,  and  various 
parts  of  the  plant;  also  of  various  inorganic  mineral  simple 
combinations.  The  medical  properties  of  these  were  fairly 
well  made  out.  If  we  glance  at  the  meteria  medica  and  the 
therapeutics  of  these  times  we  are  ahnost  inclined  to  smile 
at  the  extreme  simplicity  and  also  at  the  ridiculous  absurdities 
that  had  survived  the  superstitious  era.  One  of  the  remarka- 
ble instances  of  this  latter  on  record  is  that  of  the  sympa- 
thetic powder  of  Sir  Kenelm  Digby,  Knight  of  MontpelHer. 
Whenever  any  wound  had  been  inflicted  this  powder  (com- 
posed of  calcined  green  vitriol — ferrous  sulfate)  was  applied  to  ■ 
the  weapon  that  had  inflicted  it.  which  was,  moreover,  cov- 
ered with  ointment  and  dressed  tw^o  or  three  times  a  day. 
The  wound  itself,  in  the  meantime,  was  directed  to  be  brought 
together  and  carefully  bound  up  with  clean  linen  rags,  but 
above  all  to  be  let  alone  for  seven  days;  at  the  end  of  w^hich 
period  the  bandage  was  removed,  when  the  wound  was  gen- 
erally found  perfectly  united.  The  triumph  of  the  cure  was 
decreed  to  the  mysterious  agency  of  the  sympathetic  powder 
which  had  been  so  assiduously  applied  to  the  weapon,  whereas  ■ 
it  is  hardly  necessary  to  observe  that  the  promptness  of  the 
cure  depended  upon  the  total  exclusion  of  the  germ-laden  air 
from  the  wound*  and  upon  the  sedative  operations  of  nature  ■ 
not  having  received  any  disturbance  from  officious  interfer- 
ence of  art.  Rational  medicine  grew  out  of  this  superstitious 
age  as  chemistry  grew  out  of  alchemy,  and  we  And  in  primi-fl 
live  times  the  advent  of  what  we  might  call  domestic  practice 
— ^suited  to  the  sparsely  settled  country  having  few  physicians. 
The  followers  of  what  we  would  term  domestic  practice 
were  self-educated  physicians,  who  devoted  themselves  to 
the  introduction  of  family  medicines  and  home  medication — 
those  earnest,  conscientious  persons,  who  received  the  sanc- 
tion of  medical  practice  of  the  day.  The  minister  and  the 
jhysician,  we  are  told,  were  often  one*     Domestic  medicine 
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was  a  necessity  in  those  widely  separated  hooseholds.  Some 
of  the  most  conspicuous  physicians  of  those  times  wrote  do- 
mestic ^^^orks  for  the  people  and  taught  them  the  rudiments 
of  home  medication.  The  lineal  descendants  of  this  class  are 
the  so-called  patent  medicines  of  our  day.  The  old  style  of 
domestic  medicines  has  been  usurped  by  the  present-day  nos- 
trums devised  by  those  who  claim  the  right  to  dose  their  fellow 
man,  though  themselves  ignorant  of  the  elements  of  pharmacy 
or  medicine.  The  unfortunate  result  is  that  with  this  practice 
(controlled  entirely  by  the  spirit  of  commercialism)  there  has 
developed  an  era  of  self-medication,  each  one  dosing  himself 
with  his  own  ideal  nostrum,  and  his  ideal  is  manufactured 
for  him  by  the  advertisements  in  the  periodicals  and  in  the 
daily  press.  This  form  of  medication  has  grown  to  such  an 
extent,  and  the  commercial  instinct  has  so  cultivated  and 
nourished  it>  that  we  are  to-day  facing  a  serious  problem 
which  has  to  do  with  public  health.  Into  the  various  attrac- 
tive packages  of  pills,  powders,  tablets  and  liquids  have  been 
compounded  the  synthetics,  heart  depressants,  narcotics  and 
treacherous  drugs  that  may  or  may  not  be  skilfully  com- 
pounded— ^in  some  cases  by  irresponsible  persons  who  have 
little  or  no  pharmaceutical  or  medical  knowledge,  but  have 
the  money  to  exploit  them.  Both  physicians  and  pharmacists 
are  partly  to  blame  for  this  condition. 

We  have  recently  examined  some  of  the  medicines  of  this 
class  in  the  drug  laboratory  and  find  among  them  another 
condition  which  we  did  not  suspect,  namely,  a  deterioration 
of  the  material,  a  disintegration  of  what  was  supposed  to  be 
a  stable  compound.  The  compound  may  have  been^  when  put 
up,  in  good  condition,  but  a  lapse  of  time  has  broken  down  its 
combination. 

We  would  not  have  it  understood  that  all  combinations  of 
this  class  contain  death-dealing  drugs,  nor  that  all  such  me- 
dicinal agents  are  unstable.  To  be  just  and  fair  one  must  ad- 
mit that  some  of  the  so-called  patent  medicines  have  the  char- 
acter of  reputable  combinations  and  are  as  useful  as  were  the 
domestic  remedies  of  primitive  times,  and  we  are  not  willing 
to  say  that  if  the  two  professions,  pharmacy  and  medicinOp 
should  conscientiously  seek  to  control  them  they  would  decide 
upon  a  war  of  their  extermination.  We  do  say,  however,  that 
for  the  public  good  some  sort  of  control  should  be  inaugurated. 
The  food  and  drug  law  only  partly  meets  the  public  demand. 
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THE  NOMENCLATURE  OF  KANSAS  GOAL  MEASURES 

EMPLOYED  BY  THE  KANSAS  STATE 

OEOLOOIGAL  SURVEY. 

"V'EARS  ago  the  Kansas  State  Geological  Survey  began  a 
^  systeinatic  study  of  the  detaU  stratigraphy  of  eastern 
Kansas*  Largely  because  the  existence  of  the  Survey  de- 
pended upon  biennial  appropriations^  preliminary  reports  were 
made.  Naturally  such  reports  were  somewhat  defective. 
Geologists  in  the  neighboring  states,  Missouri,  Iowa,  and 
Nebraska,  have  taken  up  the  matter  in  a  way  largely  by  criti- 
cism  of  Kansas,  rather  than  by  giving  details  of  conditions  in 
their  own  states,  with  the  result  that  there  is  now  in  print, 
widely  scattered  through  magazines,  state  and  governmental 
reports,  a  comparatively  extensive  literature  of  the  stratig- 
raphy of  the  Kansas  Coal-measures,  practically  all  of  which 
is  partly  correct  and  partly  incorrect.  This  condition  has 
been  aggravated,  wholly  unintentionally,  through  the  labors  of 
the  United  States  Geological  Survey.  This  organization  has 
surveyed  the  lola  quadrangle  and  Independence  quadrangle. 
An  error  in  stratigraphy  was  made  and  published  regarding 
the  southwest  comer  of  the  lola  quadrangle.  Field-work  on 
the  Independence  quadrangle  was  conducted  and  a  preliminary 
report  published  before  this  error  in  the  lola  quadrangle  was 
detected,  and  as  a  result  its  influence  caused  errors  to  creep 
into  the  Independence  sheet  reports  as  well 

In  the  present  paper,  the  stratigraphy  of  this  part  of  the 
state  is  given  in  great  detail,  after  years  of  continued  work, 
and  it  is  confidently  believed  we  have  finally  succeeded  in  get- 
ting all  matters  straightened  out,  so  that  the  presentation  here 
offered  is  a  complete  and  accurate  exposition  of  positions  and 
relations  of  all  alternating  beds  of  limestones  and  shales,  with 
included  sandstones  from  the  bottom  of  the  Lower  Coal-meas- 
ures up  to  the  Burlingame  limestone.  Every  individual  lime- 
stone has  been  traced  with  greatest  detail  by  a  personal  exam- 
ination not  only  of  every  mile  square,  but  by  a  geologist 
following  it  across  every  forty-acre  tract  of  land  from  the 
north  side  of  the  state  to  the  south.    In  some  instances,  where 
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difficulties  were  greatest,  two  or  more  geologists  have  spent 
weeks  and  months  tracing  such  formations  a  distance  of  only 
a  few  miles. 

CHEROKEE   STAGE. 

The  Cherokee  stage  is  not  yet  subdivided,  being  composed 
entirely  of  the  Cherokee  shales. 

Cherokee  Shales/ — ^^The  name  Cherokee  shales  was  given 
by  Haworth  and  Kirk  in  1894  to  a  heavy  bed  of  shales  lying  at 
the  base  of  the  Coal>measures  in  Kansas*  The  name  was 
chosen  on  account  of  their  prominence  in  Cherokee  county* 
the  southeastern  county  of  the  state* 

MARMATON   STAGE/ 

The  Marmaton  stage  is  subdivided  into  eight  parts,  namely, 
the  Fort  Scott  limestone,  Labette  shales.  Pawnee  limestone, 
Bandera  shales,  Altamont  limestone,  Dudley  shales,  Coffey- 
ville  limestone,  Pleasanton  shales. 

Fort  Scott  Limestone. — The  name  Fort  Scott  limestone  is 
here  applied  to  the  two  limestone  beds  occurring  at  Fort  Scott, 
with  about  seven  feet  of  shale  between,  which  beds  have  been 
traced  in  detail  both  southwest  and  northeast  to  beyond  the 
state  line. 

In  1894,  Haworth  and  Kirk,'  in  a  preliminary  description 
along  the  Neosho  river,  named  these  rocks  Oswego  limestone, 
which  name  was  retained  in  volumes  I  and  III  of  the  State 
Survey's  reports.  In  his  report  on  Kansas  geology,  in  1860, 
Swallow  named  the  lower  one  Fort  Scott  cement  rock*  Since 
the  first  publication  of  the  name  Oswego,  in  1894,  it  has  been 
learned  that  the  name  was  previously  occupied  by  Prosser,' 
who  used  it  in  connection  with  a  division  of  the  Silurian  in  the 
state  of  New  York,  As  the  name  Fort  Scott  is  just  as  appro- 
priate on  account  of  the  rocks  being  so  well  exposed  in  the  en- 
virons of  a  city  by  that  name,  and  partly  on  account  of  Swal- 
low* having  proposed  the  name  for  the  lower  bed,  the  term  is 
here  adopted  to  replace  the  name  Oswego,  previously  used  by 
this  Survey, 

Labette  Shales/ — The  name  Labette  shales  is  applied  to  a 
bed  of  shale  lying  immediately  above  the  Fort  Scott  limestone. 

1.  Haworth  it  Elrlc.  Eao.  Untr,  Qusrt.p  toL  1 1,  p.  105,  Lawreoce.  1804. 

2.  Hawortbt  Prof.  E.«  Kan.  tlolv.  Oeol.  Butt.,  toL  ril,  p.  02,  Lawtenee,  18SB. 
S.   e&^ortb  it  Kirk.  Eao.  Utitv.  Qdart.,  vol.  IK  p,  105,  Lawrence.  }SM. 

4.  FfOfiser,  Pfof.  Chaa.  S.,  Bull.  Geo!.  Soc  Ampr..  vol.  lY,  pp,  100,  108«  116,  1802. 

5.  Bwatli^w,  Frot  6.  €.,  6^1.  of  Kai].,  p.  25,  Lawrence,  1860, 

6.  A(l&iD«,  Dr.  Qeo.  I.,  Kad.  UdIv.  GeoL  Stirir.,  vol.  II U  P^  30,  Lawrencse,  18&8. 
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The  term  was  first  used  by  Adanis  while  the  manuscript  of 
volume  III  was  in  preparation.  Previously  Ha  worth  and  Kirk' 
had  suggested  the  name  Laneville  shales  in  their  preliminary 
report  on  the  gwlogical  section  along  the  Neosho  river. 

Pawnee  Limestone/ — The  name  Pawnee  limestone  was 
given. by  Professor  Swallow  to  the  limestone  first  overlying  the 
Labette  shales,  largely  developed  along  Pawnee  creek,  in  Bour- 
bon county. 

Bandera  Shales/ — The  name  Bandera  shales  is  here  ap- 
plied to  the  shale-bed  lying  above  the  Pawnee  limestone  and 
below  the  Altamont,  It  was  at  one  time  called  the  Lower 
Pleasanton  shales,  but,  as  will  be  explained  farther  on,  this 
nomenclature  was  dropped. 

Altamont  Limestone/* — The  name  Altamont  limestone  is 
here  applied  to  the  limestone  at  Altamont,  the  schoolhouse  at 
that  place  being  built  immediately  on  top  of  it.  This  name  was 
first  used  by  Adams  in  volume  I  of  this  series  of  reports.  It  is 
also  described  by  Bennett"  in  volume  I,  being  spoken  of  as  the 
"eight-foot  system"  lying  within  the  Pleasanton  shales,  show- 
ing that  it  is  sufficiently  persistent  to  be  recognized  at  that 
time  as  dividing  the  Pleasanton  shales. 

Later  Adams"  withdrew  the  name  Altamont  and  substituted 
the  name  Parsons  for  the  same  formation.  In  his  later  de- 
scription he  speaks  of  it  as  consisting  of  two  members*  Sub- 
sequent work  by  this  Survey  has  shown  conclusively  that  he 
was  in  error  and  that  the  upper  limestone  is  one  so  prominent 
at  Coffeyville,  which  is  designated  as  the  Coffe>^ille  limestone- 
Why  he  should  have  changed  the  name  from  Altamont  to  Par- 
sons with  no  apparent  reason  is  entirely  unknown*  As  Alta- 
mont has  already  appeared  in  volume  I  of  our  geologica'  re- 
ports, of  course  we  are  under  the  necessity  of  retaining  the 
name,  and  this  is  particularly  desirable  on  account  of  its  em- 
inent appropriateness* 

Walnut  Shales. — The  name  Dudley  shales  was  applied  by 
Adams'*  to  a  bed  of  shales  described  as  follows;  *The  name 
Dudley  shales  is  here  applied  to  the  beds  occupying  the  interval 

T*  E«o-  Tnl^.  tjuart,  toU  II.  p.  108,  Lawronce,  1806. 

8.  fiwmllow.  Prof.  G.  C\*  Geol,  of  Kan.,  p.  24,  I  2QZ,  IjawreuCT.  ISee. 

II.  Ailttms,  Dr.  Gpo.  I.,  U,  8,  G.  S.  BnU.  211,  Wa«himffton.  1903. 

10.  Aduns,  Dr.  G«i.  I.,  Kan.  Uolv.  Gcol.  Surr-^  toI.  I,  p.  22,  Lawrence. 

11.  Burnett,  Her.  JobD.  Ka,n.  GpoI.  Sarv.«  roL  I.  p.  94,  Uiwrence.  iSftfS. 
13.  Adamf,  Dr.  G«o.  !.,  U.  S.  G.  S.  Bull.  211,  p.  33,  W«sliiiLgtd£i.  1903. 

la  Adatai,  Dr.  Qeiy.  U  O.  B.  O.  8.  Bull.  211,  p.  U;  alsc^  Bull.  25B,  p.  17,  Wash^ 
lafftoti,  t0D3. 
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between  the  Parsons  limestone  and  the  Hertha  limeBtone, 
which*  as  explained  above,  in  the  discussion  of  the  synonym, 
are  the  equivalent  of  Ha  worth's  Lower  Pleasanton  shales." 
We  apply  the  name  Walnut  for  a  portion  covered  by  Adams's 
name  Dudley,  for  the  following  reasons :  First  The  town  of 
Dudley  does  not  rest  on  these  shales  at  all,  but  on  the  Ladore 
shales,  named  by  Adams,  which  name  we  adopt,  and  which  lie 
above  the  Bethany  Falls  limestone*  Second.  Adams,  under  the 
name  Bandera  shales,  says,  page  32:  **These  shales  are  the 
equivalent  of  the  Lower  Pleasanton  shales  of  Ha^vorth."  This 
latter  statement  is  correct,  making  the  statement  that  the 
Dudley  shales  correspond  to  Haworth's  Lower  Pleasanton 
shales  impossible.  Third.  We  want  a  name  for  the  shale-beds 
above  the  Altamont  limestone  and  below  the  Coffeyville  lime- 
stone, but  Adams  did  not  recognize  the  Coffeyville  limestone, 
so  spread  the  name  from  the  Altamont  to  the  Bethany  Falls 
limestone,  thereby  crowding  out  Haworth's  Lower  Pleasanton 
shales,  which,  by  all  the  laws  of  priority,  should  be  retained. 
The  name  Walnut  shales,  therefore,  is  applied  by  us  to  the 
shales  above  the  Altamont  limestone  and  below  the  Coffeirville, 
limestone. 

CoPFEYVILLE  LIMESTONE. — The  name  Coffeyville  limestom 
is  here  used  for  the  first  time.  It  is  applied  to  the  limestone  so 
prominent  at  Coffeyville,  from  which  place  it  takes  its  name. 
It  is  the  limestone  spoken  of  as  the  Upper  Altamont  or  Par- 
sons by  Adams,'*  whose  error  was  due  to  a  lack  of  detailed  in- 
formation. Since  his  last  publication  on  the  subject,  this  lime- 
stone has  been  traced  with  great  detail  by  Bennett,  who  has 
been  able  to  determine  without  question  that  it  is  a  separate 
limestone  formation  extending  entirely  across  the  corner  of 
the  state.  Its  independent  existence  warrants  us  in  giving  it 
a  distinct  name, 

Pleasanton  Shales.'"— The  term  Pleasanton  shales  wj 
first  introduced  by  Haworth  in  1895.  At  that  time  it  was  a] 
plied  to  the  entire  mass  of  shales  lying  above  the  Pawnee  lime- 
stone and  what  was  then  called  the  Erie  limestone,  the  lower 
member  of  which  was  called  the  Bethany  Falls  limestone,  and 
will  so  appear  in  our  next  volume.  The  intervening  Altamont 
and  Coffeyville  limestones  were  not  known  at  that  time,  ■ 

It  should  be  noted  that  Professor  Swallow^  in  his  report  for 

14,  Adams.  Dr.  Oi?o-  I„  U-  S.  0.  S.  BulL  211.  p,  HS,  Washington,  1903, 

15.  Haworth*  Prof*  E*,  Kan.  UniT*  Quart,  vol.  III,  p.  274,  Lawrence,  JS95. 
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1866,  ^ve  no  name  for  either  the  Bandera,  the  Dudley  or  the 
Pleasanton  shales,  and,  as  best  we  can  determine  by  a  careful 
study  of  his  report,  they  correspond  to  the  lower  part  of  his 
Marais  des  Cy^es  coal  series,  probably  from  his  numbers  178 
to  202  inclusivet  but  we  are  somewhat  in  doubt  on  this  subject* 
PoTTAWATOMtE  Stage/"^ — The  Pottawatomie  stage  is  divided 
into  thirteen  subdivisions,  namely,  Bethany  Falls  limestone, 
Ladore  shales*  Mound  Valley  limestone,  Galesburg  shales,  Den- 
nis limestone.  Cherry  vale  shales,  Drum  limestone^  Chanute 
shales,  lola  limestone.  Lane  shales,  Allen  limestone,  Vilas 
shales,  Stanton  limestone. 

Bethany  Falls  Limestone. — The  name  Bronson  Forma- 
tion was  used  by  Adams'*  to  designate  the  combination  or  as- 
semblage of  three  distinct  limestone  formations  which  are 

'definitely  marked  in  the  southern  part  of  the  state,  but  which 
eome  close  together  on  the  north  by  the  thinning  of  the  inter- 
bedded  shales,  so  that  from  the  middle  of  eastern  Allen  county 
northeastward  they  appear  in  the  escarpments  as  one  lime- 
atone  with  thin  shale-beds  between  them.  These  limestones 
have  caused  more  discussion  and  confusion  than  any  other  for- 

I  mations  in  the  state.  In  his  report  in  1866,  Swallow  con- 
founded them  with  a  number  of  overlying  limestone  forma- 
tions»  caUed  them  in  places  Well  Rock  serieSi  and  again  the 
Spring  Rock  series,  and  again  included  them  in  his  Marais  des 

I  Cygnes  coal  series. 

When- the  Kansas  Surv^ey  first  began  investigations,  Bennett 
ran  a  geological  section  west  from  Fort  Scott  and  encountered 

I  these  three  limestones  in  the  prominent  escarpment  near 
tJniontown.  He  recognised  two  shale  partings  and  therefore 
spoke  of  the  limestone  as  forming  a  '^triple  system,"  which 
term  was  used  by  him  provisionally  in  volume  I  because  exact 
correlations  were  not  definitely  known*  Later,  Haworth  and 
Kirk  named  them  the  Erie  limestone,  on  account  of  their  prom» 
inent  development  northw^t  of  Erie,  Still  later,  Adams  gave 
names  to  the  three  individual  limestone  formations  as  they 

^  occur  to  the  south,  and  as  above  stated,  suggested  the  name 
Bronson  formation  for  their  combination  on  the  north,  inas- 
much as  the  name  Erie  was  previously  occupied. 

In  1872/*  Broadhead  gave  the  name  Bethany  Falls  limestone 

Ito  a  limestone  formation  which,  in  his  general  section,  is  num- 

Ifl.    Uftwftrth.  Prof.  E..  Kati,  Univ.  Gecil,  Surv..  voK  111,  p.  03,  LawreDCC.  1808. 
IT.    Adamif.  Dr.  Qpo.  K,  l\  S-  G.  8.  BulL  23S*  p.  IT,  Washington,  1008. 
18.    Brojidbeftd,  Dr.  G.  C  Mo.  Geol.  SurT.  Rep..  1872.  part  11,  pp.  7900. 
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bered  78»  and  described  it  as  occurring  on  the  south  bank  of 
the  Missouri  river  at  the  end  of  the  Hannibal  bridge,  Kansas 
City,  and  at  a  number  of  places  in  the  north  part  of  the  state. 
The  abutment  on  the  south  end  of  the  Hannibal  bridge  rests 
directly  on  this  limestone,  and  the  Missouri  Pacific  tracks  be- 
tween the  bridge  abutment  and  the  river  also  rest  upon  the 
upper  surface  of  this  limestone. 

Recent  investigations  by  this  Survey  have  demonstrated  con- 
clusively that  the  Bethany  Falls  limestone  of  Broadhead,  his 
number  78,  is  the  lower  member  of  Adams*s  Bronson  lime- 
stone, of  the  ** triple  system**  of  Bennett,  and  of  the  Erie  lime- 
stone of  Haworth  and  Kirk.  Priority  requires,  therefore,  that 
the  term  Bethany  Falls  be  used  to  designate  this  lower  lime- 
stone formation*  It  will  therefore  replace  the  name  Hertha 
limestone  of  Adams/*  which  term,  by  Adams's  recommenda- 
tion, has,  in  general,  been  accepted  by  the  United  States 
Geological  Survey  and  used  in  their  Bulletin  No.  238,  page  18. 

Ladore  Shales  * — The  name  Ladore  shales  is  used  by  Dr. 
Geo.  L  Adams  to  designate  the  shales  lying  between  the  Beth- 
any Fails  limestone  below  and  the  Mound  Valley  limestone 
above.    It  is  now  used  with  that  significance. 

Mound  Valley  Limestone/'— The  name  Mound  Valley 
limestone  was  used  by  the  Kansas  Survey  in  volume  I  of  their 
reports  at  the  suggestion  of  Doctor  Adams,  who,  at  that  time, 
was  one  of  the  field  assistants.  Later,  Adams'"  abandoned  this 
name  and  introduced  in  its  stead  the  name  Dennis  limestone, 
without  giving  any  reason  for  so  doing.  His  writings,  how- 
ever, show  that  he  confounded  the  Mound  Valley  limestone 
with  the  one  first  above,  or,  rather,  he  recognized  only  three  of 
the  four  limestones  occurring  here,  and  therefore  dropped  one 
name>  This  Survey  still  uses  the  name  Mound  Valley,  as  it 
did  originally,  to  designate  the  limestone  of  the  hills  immedi- 
ately northwest  of  Mound  Valley. 

Galesburg  Shales,^ — The  name  Galesburg  shales  was  pro- 
posed by  Adams  to  designate,  as  he  put  it,  "the  rocks  occupy- 
ing the  interval  between  the  Hertha  limestone  and  the  Dennis 
limestone/'  As  has  already  been  shown,  Adams  in  some  way 
overlooked  the  existence  of  the  Mound  Valley  limestone,  which 

li»,  AdamB,  Df,  Geo.  !,,  U,  S.  6.  8.  BuiL  230,  p.  3G,  WMblngtOQ,  1903. 

20.  Adams,  Dr.  Geo.  I..  U«  S.  G.  S.  Bull.  238.  pi,  lU  1004. 

21.  Adams,  Dr.  Geo.  L,  Kan.  Unlr.  GihjT.  Surr.,  vol.  I*  p,  23,  Lawrence,  1806. 

22.  Adamt,  Dr.  Geo.  I.,  U.  S.  G.  B.  BiilL  211,  p.  ^G,  Wa.<ihlD^op.  1003, 
2S.  AdaD^  Dr.  G«o.  I.,  V.  S.  G.  S,  Bull.  211,  p.  36,  Waslilngtoiit  1003. 
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irates  into  two  parts  the  shale-beds  he  referred  to.  For 
the  shales  below  the  Mound  Valley  limestone  we  have  already 
accepted  Adamses  name,  Ladore  shales.  It  is  here  proposed  to 
retain  the  name  Galesburg  shales  for  those  lying  above  the 
Mound  Valley  limestone  and  below  the  Dennis  limestone, 

Dennis  Limestone,"*^ — Adams  used  the  name  Dennis  lime- 
stone to  designate  a  limestone  formation  immediately  underly- 
ing the  little  way  station  on  the  railroad  between  Parsons  and 
Cherryvale, 

As  explained  above,  he  confounded  these  with  the  Mound 
Valley  limestone,  so  that,  so  far  as  his  writinsfs  are  concerned, 
the  name  is  equally  applicable  to  each  formation.  As  the  name 
Mound  Valley  had  already  been  used  by  this  Survey,  it  was  re- 
tained with  its  original  significance  and  the  term  Dennis,  out 
of  courtesy  to  Adams,  is  now  used  for  the  upper  one  of  the  two 
to  which  he  applied  it. 

Cherryvale  Shales,'* — The  name  Cherr^^rale  shales  is  used 
to  designate  the  shale-bed  with  the  Dennis  limestone  lying  be- 
low and  the  Drum  limestone  lying  above. 

Dkum  Limestone.'* — The  name  Drum  limestone  was  first 
suggested  by  Adams  to  designate  the  limestone  covering  the 
hilltops  at  Cherryvale  and  occurring  in  such  abundance  in  the 
vicinity  of  Independence.  Previously,  Haworth  and  Piatt" 
had  applied  the  name  Independence  limestone  to  this  same  for- 
mation.  It  appears,  however,  that  the  name  was  previously 
used  by  Calvin**  for  a  division  of  the  Devonian  shales  in  the 
vicinity  of  Independence,  Iowa,  and  its  use  must,  therefore,  be 
abandoned  by  this  Survey.  The  name  Drum  limestone  is 
therefore  adopted. 

Chanute  Shales.* — The  term  Chanute  shales  is  used  to 
designate  the  shale-bed  lyinz  first  above  the  Drum  limestone 
and  first  below  the  lola  limestone*  This  name  was  introduced 
by  Haworth  and  Kirk  in  1894  in  a  preliminary  publication,  as 
already  explained,  at  a  time  when  a  number  of  geological  sec- 
tions were  run  across  the  state.  In  that  instance^  local  names 
were  given  to  each  formation  under  each  section,  Later^  when 
a  system  of  correlation  was  introduced,  some  of  these  names 

24.  Adatns,  Dr.  Geo.  I.,  U.  S.  G.  S.  BulL  211,  p.  36,  Waatiln^ton,  1903. 

26.  Hawortb.  Prof.  E..  Kan.  U&It.  Qeol.  Suty.,  toU  III,  p.  47,  Lawtcnce,  ISI^S, 
20.  Adams,  Dr.  OeQ.  I.,  U.  8.  0.  S.  Bull.  211,  p.  37,  W&!$hlngtOD.  1003. 

27.  Haworth  «  Piatt,  Kan.  Univ.  Quart,  toU  II,  p.  116,  Lawrence,  1S04, 
2a  Calvin,  Aroer.  Jour.  Sd.,  3d  Mrl€B,  vot.  XV,  pp,  460-4 82,  lS7fl, 

:9.    Baworth  ft  Kirk,  Kan.  Luir*  Quftrt,  rol.  II,  p.  109,  LAwrecee,  1S94. 


78 


Kansas  Academy  of  Science. 


had  to  be  dropped.  It  was  found  that  the  name  Chanute  shales 
was  applied  to  the  same  formation  in  one  section  that  the  name 
Thayer  shales  was  applied  to  in  another.  In  volume  III  of 
this  series  of  reports,  page  49,  it  was  decided  to  drop  the  term 
Chanute  shales  and  retain  the  term  Thayer  shales,  as  it  had 
been  introduced  at  the  same  time*  One  of  them  neceasarily  had 
to  be  dropped,  and  the  question  of  priority  in  no  way  entered 
into  the  question. 

Subsequently,  Adams,**  in  a  government  publication,  re- 
stored the  name  Chanute  shales,  apparently  under  the  impres- 
sion that  prioritj^  demanded  it,  and  the  term  has  been  used 
since  then  by  at  least  two  different  governmental  publications. 
At  present*  therefore,  we  are  forced  to  decide  between  the  use 
of  the  term  Chanute  as  employed  by  our  government  upon  the 
advice  of  Adams,  and  Thayer,  as  previously  employed  by  this 
Survey,  As  just  explained,  it  is  not  a  question  of  priority, 
the  two  being  introduced  at  the  same  time  and  in  a  similar 
manner  by  Haworth  and  Kirk.  The  frequency  of  usage,  how- 
ever, is  in  favor  of  the  governmental  publications^  and  we  bow, 
therefore,  to  the  greater  power  and  use  the  name  Chanute. 

lOLA  Limestone/' — The  name  lola  limestone  is  here  used  to 
designate  the  large  and  prominent  limestone  lying  first  above 
the  Chanute  shales.  It  was  first  introduced  by  Haworth  and 
Kirk  in  1894,  and  has  been  used  continuously  and  without 
question  by  every  one  writing  on  the  geology  of  this  part  of 
the  state  from  that  time  to  the  present. 

Lane  Shales.*"^ — The  term  Lane  shales  was  applied  by  Ha- 
worth in  1895  to  the  bed  of  shales  first  above  the  lola  limestone, 
and  is  here  used  with  the  same  significance.  In  those  early 
days,  before  positive  correlations  were  possible,  there  was  a 
little  doubt  as  to  its  exact  limitations.  At  present  such  doubt 
is  all  removed,  and,  therefore,  its  exact  position  may  be  given 
as  a  shale-bed  lying  between  the  Ida  limestone  below  and  the 
Allen  limestone  above- 
Adams**  has  entirely  ignored  the  use  of  this  name,  although 
it  had  been  in  good  standing  for  ten  years.  In  his  report  on 
the  lola  quadrangle,  he  used  in  its  place  the  name  Concreto, 
probably  in  allusion  to  the  manufacture  of  Portland  cement  at 
lola.    Why  such  disregard  for  well-established  usage  he  does 
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31.  nawodb  &  KJrk,  Kftn.  Unlv,  Quart..  ¥oL  J  J.  P^  10i>,  Lawreoce,  1894. 

32.  UiiLWortb,  Pro[.  K,  Eaw.  Unlr.  QuorL,  voL  111,  p.  277,  Uiwrapce,  1896. 

33.  Ad&inii,  Dr.  G(!u.  I.«  U.  S.  G.  B.  BqIL  2BS,  p.  20*  Wdslilnfitoli,  11^3. 


Geological  Papers. 


79 


Bot  mention,  and  it  is  not  known  by  the  present  writers 
whether  it  was  his  volition  or  a  mandate  from  the  committee 
on  nomenclature  of  the  United  States  Geological  Survey, 

Allen  Limestone.** — The  name  Allen  limestone  is  here  used 
to  designate  the  limestone  first  above  the  Lane  shales*  There 
lias  been  a  large  amount  of  discussion  regarding  the  names  of 

■  the  two  limestones  first  above  the  Lane  shales.     In  its  early 
work,  this  Survey  was  lead  into  error  a  number  of  times  on 
account  of  a  lack  of  proper  correlation.    After  Adams'*  joined 
the  United  States  Geological  Survey,  he  likewise  was  incorrect 
in  treating  this  subject.     All  along  it  has  been  known  that 
there  were  two  principal  limestone  formations,  moderately 
close  together  and  sufficiently  persistent  to  mark  a  prominent 
escarpment  across  the  state.     In  1894  these  two  were  not 
cSiiferentiated,  and  in  the  section  of  the  Neosho  river  were 
c^alled  the  Burlington  limestone  by  Haworth  and  Kirk.    In  the 
^lame  publication,  in  a  section  from  Coffeyville  to  Lawrence, 
Ma  worth  recognized  a  limestone  at  Carlisle,  which  he  named 
<3arlisle,  and  the  two  limestone  masses  at  Garnett  and  Ottawa, 
^%*^hich  he  named  the  Garnett  limestone. 

In  volume  11  of  the  State  Sur\^ey  the  term  Garnett  was  used, 
Bennett  having  previously  determined  by  field-work  that  the 
exposure  at  Carlisle  was  the  lower  of  these  two.    In  that  way 
^e  name  Carlisle  was  dropped.    Adams  decided  that  the  lower 
member,  or  possibly  both  of  these,  was  the  limestone  men- 
i;ioned  by  Swallow  as  the  Stanton  limestone.    Later,  in  United 
States  Geological  Survey  Bulletin  No.  238,  whether  voluntarily 
or  not  we  do  not  know,  he  abandoned  the  term  Stanton  and  in- 
troduced the  tenns  Allen  and  Piqua  for  these  two  limestone- 
■  beds. 

Our  investigations  have  shown  conclusively  that  the  lime- 
stone named  the  Stanton  limestone  by  Swallow  in  his  report 
for  1866  is  the  upper  one  of  these  two  much-discussed  lime- 

■  stone  formations.  Inasmuch  as  we  are  now  ready  to  give  de- 
tailed descriptions  and  detailed  names,  we  adopt  the  name 
Allen  for  the  lower  one  of  the  two,  because  it  seems  to  be  the 
ftrst  name  suggested  for  this  specific  formation,  and  retain 
the  name  Stanton  for  the  upper  one,  because  Swallow  sug- 
gested it  as  early  as  1866<  Our  former  name,  Garnett,  may  be 
used,  should  it  be  desired,  for  the  combination  of  the  two,  as 
originally  understood,  but  Adams's  name,  Piqua,  for  the  upper 
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one  of  the  two  must  give  way  to  Swallow's  Stanton  ualess^ 
priority  be  entirely  ignored. 

Vilas  Shales.''— The  name  Vilas  shales  is  used  to  desijjnate 
the  shales  lying  just  above  the  Alien  limestone  and  below  the 
Stanton.  \\Tien  it  was  first  named  by  Adams  its  exact  position 
was  not  knowTi,  and  yet  Adams  was  correct  in  giving  its  loca- 
tion. The  error  consisted  in  a  wrong  discussion  of  the  lime- 
stones* Adams  thought  that  the  Ida  limestone  extended  south- 
westward,  capping  the  hills  at  Neodeshap  and  that,  therefore, 
the  Vilas  shales  lay  under  the  lola.  In  this  particular  area  he 
mistook  the  Allen  for  the  lola.  This  error  followed  him  in  all 
of  his  publications,  even  to  his  latest  map  of  the  lola  quad- 
rangle, United  States  Geological  Survey  Bulletin  No.  238. 
The  shale*bed  about  Vilas  to  which  he  attached  the  name  is 
now  known  to  lie  on  top  of  the  Allen  limestone,  forming  a  nar- 
raw  zone  extending  practically  across  the  state*  ^ 

Stanton  Limestone,''— ^The  name  Stanton  limestone  is  usedW 
to  designate  the  limestone  first  above  the  Vilas  shales.    Swal- 
low gives  its  locations  as  follows:  "This  limestone  is  well  ex- 
posed in  the  eastern  bluff  of  the  Marais  des  Cygnes,  in  the^ 
highest  points  north  of  'The  Devil's  Backbone,'  above  Stanton/^ 
There  can  be  no  doubt,  therefore,  regarding  his  exact  use  of 
the  term  at  this  place.    However,  he  may  have  been  led  into 
error  in  correlating  it  with  other  limestones  in  other  parts  of 
the  state.    This  is  the  same  limestone  formation  named  Piqua 
by  Adams,"  as  has  been  abundantly  proved  by  the  most  careful , 
field*work< 

DOUGLAS   STAGE,*" 

The  Douglas  stage  is  divided  into  the  following  subdivisionspi 
namely,  Le  Roy  shales,  Kickapoo  limestone,  Lawrence  shales, 
and  Oread  limestone. 

Le  Roy  Shales.*"— The  name  Le  Roy  shales  is  used  to  desig- 
nate the  shales  first  above  the  Stanton  limestone  and  first  below 
the  Kickapoo  limestone.  In  1894  Haworth  and  Kirk  recog- 
nized them  in  their  section  along  the  Neosho  river.  Later  they 
were  supposed  to  be  correlated  with  the  Lawrence  shales,  so 
well  exposed  farther  north.  In  those  days  of  imperfect  corre- 
lation it  was  difficult  to  determine  just  what  were  their  eqoiva- 
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;s  north  and  south.    We  are  now  able  to  say  that  they  have 
a  sufiicient  existence  to  warrant  a  separate  name* 

KiCKAFOo  LiMESTONE/'^^The  name  liickapoo  limestone  is 
here  used  to  designate  a  thin  limestone  found  entirely  across 
the  state,  from  the  state  line  in  Chautauqua  county  northward 
to  Doniphan  county  beyond  Atchison,  It  is  not  very  important^ 
except  at  the  northern  outcrop,  and  had  been  overlooked  in  a 
measure  in  our  earlier  field-work.  On  account  of  its  persist- 
ence, however,  throughout  a  distance  of  200  miles,  its  impor- 
tance is  readily  recognized.  It  is  the  Willow  Creek  limestone 
described  by  Schrader"  in  his  description  of  the  Independence 
Quadrangle  area. 

Lawrence  Shales/' — The  Lawrence  shales  are  so  named  by 
Haw^orth  on  account  of  the  good  exposure  at  the  city  of  Law- 
T^ence,  and  to  the  south  of  that  place. 

Oread  Limesto2TO." — The  name  Oread  limestone,  given  by 
Ma  worth,  is  used  for  the  limestone  just  above  the  Lawrence 
shales.  The  name  was  given  on  account  of  the  limestone  cap- 
ping the  hill  known  as  Mount  Oread,  on  which  the  University 
€>f  Kansas  stands,  and  has  been  continuously  used  by  this  Sur- 
rey since  its  introduction.  There  are  three  members  of  this 
limestone,  which,  for  detailed  description,  should  be  separated^ 
"but  physiographically  they  appear  as  one,  capping  the  promi- 
nent escarpment  stretching  entirely  across  the  state. 

SHAWNEE    STAGE/' 

The  Shawnee  stage  is  divided  into  eight  subdivisions, 
namely,  Kanwaka  shales,  Lecompton  limestone,  Tecumseh 
shales.  Deer  Creek  limestone,  Calhoun  shales,  Topeka  lime- 
stone, Severy  shales,  Howard  limestone. 

Kanwaka  Shales  " — These  shales  are  so  named  by  Adams, 
and  they  occupy  the  interval  between  the  Oread  and  Lecomp- 
ton limestones.  They  were  named  for  a  township  in  Douglas 
couiity>  where  they  have  an  outcrop. 

Lecompton  Limestones/'*— ThiB  name  was  given  to  these 
limestones  by  Bennett*    They  are  named  from  the  town  which 
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was  at  one  tiroe  the  territorial  capital  of  what  is  now  the  stat 
of  Kansas*    They  lie  immediately  alx>ve  the  Kanwaka  shales? 

Tecum  SEH  Shales,"^ — The  Tecumseh  shales  are  so  nam^ 
by  Beede.  They  fiU  the  interval  between  the  Lecompton  and 
the  Deer  Creek  limestones. 

Deer  Creek  Limestones.** — Bennett  named  these  lime- 
stones from  their  location  on  Deer  Creek,  east  of  Topeka.       fl 

Calhouk  Shales,** — This  name  was  introduced  by  Be^e, 
and  is  applied  to  a  shale  above  the  Deer  Creek  and  below  thft_ 
Topeka  limestones.  j| 

Topeka  Limestones/' — The  Topeka  limestones  are  so  called 
by  Bennett.  They  are  a  quadruple  series,  and  have  been  ex- 
tensively quarried  for  building  purposes  at  Topeka,  from  which 
place  they  derive  their  name.  They  lie  immediately  above  the 
Calhoun  shales. 

Seveey  Shales,*' — The  name  Severy  shales  was  applied  by 
Adams  to  the  outcrop  bounded  by  the  Topeka  limestone  below 
and  the  Howard  limestone  above.  The  town  of  Severy,  from 
wbich  the  name  was  taken,  rests  on  these  shales.  The  name 
Osage  City  shales  was  given  to  this  formation,  but  the  name 
Osage  having  been  preoccupied^  Severy  will  stand,  ^ 

Howard  Limestone."-— The  name  Howard  limestone  was" 
given  by  Adams,  It  lies  just  above  the  Severy  shales  and  caps 
an  escarpment  somewhat  persistent  from  Valley  Falls,  in  Jef- 
ferson county,  to  the  south  side  of  the  state*  It  lies  a  few  feet 
above  the  coal  at  Scranton,  Carbondale^  Osage  City^  and  To- 
peka. ^ 

Scranton  Shales* — This  name  was  proposed  by  Bennett  in 
1907  to  the  shale-bed  lying  between  the  Howard  and  the  Bur- 
Ungame  limestones.  Haworth,  Hall  and  Adams  called  them 
the  Burlingame  shales,  but  the  same  name  also  was  given  to 
the  Burlingame  limestone  at  the  same  time,  and  therefore  the^ 
name  Scranton  is  now  applied  to  these  shales. 

WABAUNSEE   STAGE/* 

The  Wabaunsee  stage  is  divided  into  eight  subdivisions 
namely,  Burlingame  limestone,   Olpe  shales,   Emporia  lime-^ 
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stone.  Admire  formation,  Americus  limestone,  Elmdale  forma- 
tion, Neva  limestone,  and  Eskridge  shales, 

BUELINGAME  LIMESTONE."* — The  name  Burlingame  was 
given  to  this  limestone  by  HalK  It  caps  what  is  known  as 
the  Burlingame  escarpment,  and  lies  immediately  above  the 
Scranton  shales. 

Olpe  Shales*" — ^These  shales  were  named  by  Adams  from  a 
little  village  by  that  name  in  the  southern  part  of  Lyon  county* 
and  is  used  to  designate  the  shales  between  the  Burlingame  and 
Emporia  limestones* 

Emporia  Limestone.'' — This  name  is  applied  by  Kirk,  and 
designates  the  limestone  above  the  Olpe  shales.    They  are  de- 
scribed by  Smith*^  as  follows:   ''Passing  up  the  bluff  75  feet  at 
Humphrey*s  ford*  we  find  above  the  Burlingame  limestone  9 
feet  of  yellow  and  blue  shales,  1  foot  of  limestone,  11  feet  of 
shales,  7  feet  friable  limestone  which  is  overlaid  in  places  with 
^  mass  of  excellently  preserved  specimens  of  Streptoiiiynchfis 
\  ^rt'iniBtria,  13A   feet  of  blue  and  yellow  shale  calcareous   in 
places,  3  feet  hard  blue  limestone  with  a  seam  6  inches  from  the 
lop*     This  stone  I  have  designated  the  Emporia  Blue.    The 
€-inch  top  layer  makes  a  good  quality  of  flagstone,  which  is  ex- 
pensively used  in  Emporia,    Above  this  is  4  feet  of  slaty  shale 
and  another  hard  blue  limestone  agreeing  paleontologically 
and  lithologically  vrith  the  one  below/* 

Admire  Formation.'" — The  Admire  formation  was  named 
by  Adams.  As  before,  Prosser*^  quotes  from  Smith'*  and  says 
of  this  formation  that  its  thickness  is  about  300  feet. 

Americus  Limestone  " — Haworth  and  Kirk  named  this  the 
Americus  limestone  on  account  of  its  exposure  and  the  quarries 
in  it  at  that  place.    It  lies  just  above  the  Admire  formation. 

Elmdale  Formation." — This  is  so  named  by  Prosser  and 
Beede.  It  is  exposed  east  of  the  town  from  which  it  takes  its 
name  and  occupies  the  space  between  the  Americus  limestone 
below  and  the  Neva  limestone  above. 
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Neva  Lfmestone.** — Prosser  and  Beede  gave  this  name  to 
this  limestone,  it  being  the  name  of  a  station  of  the  Atchison^ 
Topeka  &  Santa  Fe  railroad.     It  lies  immediately  above  tb 
Elmdale  formation. 

ESKRIDGE  Shales."— From  large  exposure  of  these  shales 
near  Eskridge,  the  name  was  given  by  Prosser  and  Beede,    It. 
fills  the  interv^al  between  the  Neva  limestone  and  the  Cotton- 
wood limestone. 

COUNCIL   GROVE  STAGE," 

The  Council   Grove  stage  is  subdivided   into  two   parts^ 
namely,  the  Cottonwood  limestone  and  the  Garrison  formation, 

Cottonwood  Limestone,"' — ^The  name  Cottonwood  lime- 
stone or  Cottonwood  Falls  limestone  is  a  commercial  term 
used  by  the  trade  for  an  indefinite  period  before  it  was  applied 
to  a  definite  geologic  horizon.  Extensive  stone-quarries  were 
opened  up  in  the  vicinity  of  Cottonwood  Falls  and  stone  shipped 
to  many  places  for  erecting  costly  buildings.  In  the  summer 
of  1893,  Haworth  and  Kirk  made  a  geologic  section  up  the 
Neosho  and  Cottonwood  rivers.  Their  first  report  was  pub- 
lished in  January,  1894,  and  the  name  Cottonwood  Falls  lime- 
stone formally  given  to  their  number  13  of  this  section.  Later, 
in  1894,  Prosser"  introduced  the  term  ^'Cottonwood  forma- 
tion,"  including  the  Cottonwood  Falls  limestone  and  the  over* 
lying  shale-bed.  For  the  limestone  he  used  the  word  "Cotton- 
wood" rather  than  Cottonwood  Falls,  and  in  a  number  of  publi- 
cations since  that  date  has  adhered  to  the  name  Cottonwood. 
To  simplify  matters,  therefore^  this  Survey,  in  volume  III, 
used  the  word  Cottonwood,  w^hich  was  considered  unobjection* 
able,  as  the  change  was  so  little,  and  particularly  as  the  com- 
mercial name  was  used  indiscriminately,  either  Cottonwood 
or  Cottonwood  Falls,  In  1902,  Prosser"  suggested  the  namq. 
Alma  limestone  instead  of  Cottonwood  limestone,  on  account 
of  the  name  Cottonwood  being  previously  used  by  N,  F,  Drake 
in  connection  with  Texas  geolog>\  In  a  letter,  however,  to  Mr, 
Bennett,  in  1907,  Professor  Prosser  states  that  "Cottonwood 
or  Cottonwood  Falls  would  be  the  correct  nomenclature/'  We 
are  not  informed  of  the  details  for  Professor  Prosser  changing 
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his  mind  as  shown  by  this  letter.  The  commercial  use  of  the 
name  Cottonwood  is  so  extensive  this  Survey  would  be  entirely 
powerless  in  making  a  change  from  Cottonwood  to  Alma  were 
we  to  attempt  it.  Therefore  we  will  continue  the  use  of  the 
name  Cottonwood. 

Garrison  Formation.''— The  Garrison  formation,  so  named 
by  Prosser,  fills  the  interval  between  the  Cottonwood  and  the 
Wreford  limestone  and  consists  of  two  members,  the  Fiorina 
shales  and  the  Neosho  member. 

Florina  Shales." — The  name  Fiorina  was  given  by  Pros- 
ser and  Beede,  and  was  taken  from  the  exposure  over  the  Cot- 
tonwood limestone  in  the  quarries  near  Fiorina,  in  the  Big 
Blue  valley. 

Neosho  Member.'' — This  is  so  called  by  Prosser.  He  says : 
"This  member  was  originally  termed  the  Neosho  formation, 
from  the  excellent  outcrop  in  the  Neosho  valley  near  Council 
Grove.  The  Fiorina  shales  and  the  Neosho  member  are  now 
united  to  form  the  Garrison  formation,  on  account  of  good  ex- 
posures from  Garrison  south  in  the  Blue  valley. 

70.  Prosser,  Dr.  C.  8..  Jour.  Geol.,  vol.  X,  No.  7,  p.  712,  1902. 

71.  Prosser,  Dr.  C.  S.,  Jour.  Geol.,  vol.  X,  No.  7,  p.  712,  1902. 

72.  Prosser,  Dr.  C.  8.,  Joar.  Geol.,  vol.  Ill,  p.  764.  1895. 
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SUBIMART  OF  GLACIAL  LITERATURE  RELATING  TO 
GLACIAL  DEPOSITS. 

GLACIAL^  DRIFT. 

Definition, — "Glacial  drift  is  an  accumulation  of  earth j^  materials — 
clay,  sand,  gravel,  and  boulders — whicli  has  been  transported  by  moving' 
*  masses  of  ice  and  deposited  over  portions  of  the  earth's  surface^  mostly  in 
the  hig'her  latitudes/' — Standard  Dictionary. 

"This  aggregation  of  surface  material  which  overlies  diiferent  for- 
mations indiBcriminatelj^i  and  which  is  composed  of  materials  which 
could  not  have  been  derived  wholly  from  the  underlying  rock,  is  called 
drift/'^-iSo^ien  B,  Salwbury. 

GENETIC   CLASSIFICATION. 

T>  ASED  Upon  the  origin  of  their  formation,  glacial  deposits 
-^^  are  classed  as  subgrlacial,  englacial,  superglacial,  and  ex- 
traglacial 

SUBGLACIAL  DEPOSITS, 

The  subglacial  deposits  are  those  depoiiits  which  are 
dragged  along  beneath  the  ice  or  are  formed  beneath  the  ice. 
They  are :  Lower  till,  ground-moraine,  or  boulder-clay.  This 
is  the  "hard-pan"  clay  formation  found  throughout  glaciated 
regions.  It  is  sometimes  called  boulder-clay  because  it  con- 
tains boulders  and  pebbles.  It  is  the  product  of  abrasion 
caused  by  the  stones  held  in  the  moving  ice-sheet  grinding 
the  bed-rock  into  powder,  and  the  bed-rock,  in  turn,  reducing 
them  to  the  same  material.  When  the  great  ice-sheet  melted 
its  load  was  dropped,  and  in  this  deposit  the  coarser  and  finer 
materials  beneath  the  sheet  were  indiscrimiBately  mixed ;  thus 
the  till  or  rock-flour* 

An  examination  of  this  till  in  Wisconsin  gave  the  following 
results :  It  is  of  medium  hardness  when  dry  and  slakes  read- 
ily in  water,  breaking  down  into  a  finely  pulverulent  mass 
which  has  a  fair  degree  of  hardness*  Under  the  microscope 
the  grains  were  observed  to  have  diameters  ranging  from  10 
mm*  to  0.003  mm*  A  very  small  percentage  of  the  individuals 
are  less  than  0*0058  mm.  in  diameter*  The  larger  grains  are 
fairly  well  rounded,  but  the  smaller  ones  have  angular  out- 
lines* 

To  use  the  Standard  Dictionary  definition  for  this  forma- 
tion,  it  is  "an  accumulation  of  earthy  materials — clay^  sand^ 
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gravely  and  boulders — which  has  been  deposited  over  portions 
of  the  earth's  surface,  mostly  in  the  higher  latitudes/' 

Gumbo. — This  formation  is  the  stratified  portion  of  the 
lower  till  of  the  Mississippi  valley*  It  is  a  granular^  adhesive 
elay,  often  several  feet  in  thickness.  It  is  not  such  a  con- 
tiiiuouB  deposit  as  the  overlying  loess,  there  being  many  places 
where  the  loess  rests  directly  upon  typical  till.  Like  the  loess, 
though,  it  seems  to  be  independent  of  contour  lines  in  its  dis- 
tribution. Its  color  varies  from  light  gray  or  ash  to  nearly 
black.  The  black  portions  are  heavily  charged  with  humus 
and  in  places  present  the  appearance  of  swamp  muck.  It  is 
from  this  clay  that  the  black  soil  so  often  seen  at  the  base 
of  the  loess  is  usually  developed.  This  gumbo  day  contains 
a  few  pebbles,  much  less  than  the  typical  till  or  loess.  Ac- 
cording to  Mr,  Leverett,  these  deposits  may  be  of  aqueous 
origin ;  but  such  an  hypothesis  cannot  be  confidently  put  for- 
i^rard  as  a  solution, 

Drumlins* — A  drumlin  is  a  smoothly  rounded  hilL  Mounds 
or  hnis  of  this  sort  are  found  all  over  the  glaciated  region, 
from  Maine  to  the  Rocky  Mountains.  Their  origin  is  in  doubt. 
Prof.  G.  F.  Wright'  and  others  believe  that  during  the  final 
melting  of  the  ice  the  surface  would  melt  unequally,  since 
the  large  boulders  and  deeper  masses  of  till  would  partially 
protect  the  ice  beneath  them  from  melting,  and  that,  conse- 
quently, there  would  he  much  lateral  sliding  of  till  into  the  de- 
pressions thus  formed  on  the  ice  surface,  which,  when  the 
glaciers  disappeared,  would  remain  as  drumlins.  But  it  is 
difficult  to  conceive  how  smoothly  rounded  hills  in  such  large 
numbers  and  such  great  size  could  result  from  this  process. 
Moreover,  some  of  the  masses  of  thoroughly  glaciated  matter 
are  long  ridges  parallel  with  the  glaciation,  masses  still  more 
difficult  of  explanation  as  being  due  to  accumulation  in  surface 
hollows  of  the  ice. 

Prof.  N.  S.  Shaler  believes  that  these  hills  are  the  remains 
of  a  former  sheet  of  till  of  which  the  greater  part  has  been 
eroded  by  the  sea  waves,  but  to  this  opinion  there  are  many 
objections :  First,  these  deep  masses  of  till  are  sometimes  one 
mile  or  more  from  any  similar  mass.  The  amount  of  erosion 
required  is  enormous*  Second,  had  a  great  mass  of  till  been 
eroded,  most  of  the  larger  stones  would  now  remain  as  broad 
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sheets  in  the  valleys  or  as  terraces  on  the  hillsides,  a  pf 
nomenon  which  does  not  exist  Third,  had  the  till  been  eroded 
in  the  manner  supposed  above,  the  erosion  must  have  oc- 
curred before  the  deposition  of  the  marine  beds;  and  these 
beds,  in  turn,  would  preserve  the  beach  gravels  beneath  them 
from  erosion.  No  such  rolled  gravels  now  exist  beneath  the 
clays.  Fourth,  had  there  been  such  an  erosion  of  the  till,  the 
kames  and  marine  deltas  would  not  have  escaped  in  such  a 
good  state  of  preservation.  Fifth,  the  lenticular  sheets  of  till 
on  the  northern  slopes  of  hills  must  have  substantially  the 
same  origin  as  drumlins  themselves.  Yet  there  are  multitudes 
of  these  hillside  lenses  in  regions  where  no  genuine  water- 
washed  gravel  is  to  be  found,  ^ 

Another  theorj^  is  that  drumlins  are  the  remains  of  a  for-" 
mer  sheet  of  till  irregularly  eroded  by  the  glacier.    But  it  is 
difficult  to  see  how  a  glacier  can  deposit  tiU  and  not  at  the 
same  time  deposit  glacial  gravel. 

In  speaking  of  the  drumlins  of  New  Hampshire,  Emerson 
says:'  "Could  one  raise  the  stratum  of  stony  clay  which  over- 
spreads the  valleys,  as  one  lifts  a  plaster  mask  from  the  face, 
it  would  be  found  that  its  under  surface  had  been  exactly 
molded  to  every  line  and  curve  in  the  rocky  substratum;  but 
its  upper  surface  would  have  the  effect  of  a  comic  mask,  swell- 
ing with  unequal  thickness  over  every  prominent  feature,  dis- 
torting and  concealing  its  true  form,  and  sending  up  great 
protuberances  due  wholly  to  a  thickening  of  its  own  mass  and 
not  molded  on  any  projecting  ledge  below.  The  protuberances 
formed  thus  by  local  thickening  of  the  sheet  appear  now  as 
drumlins,  massive  domed  hills,  in  shape  like  an  inverted  canoe, 
with  their  long  axes  pointing  in  the  direction  of  glacial  mo- 
tion from  north  to  south/'  f 

Hitchcock  and  Wright  have  thought  drumlins  to  be,  per-' 
haps,   the   material  of   terminal   moraines   swept  over   and 
massed  in  these  peculiar  forms  by  subsequent  farther  ad- 
vances of  the  ice-sheet. 

King  and  Dana  have  conjectured  that  drumlins,  at  least  in 
some  cases*  were  made  by  superglacial  streams,  charged  with 
drift,  pouring  through  crevasses  or  a  moulin  to  the  land  sur- 
face, there  depositing  their  drift,  which  afterwards  by  the 
outflow  of  the  ice  would  be  subjected  to  its  pressure  and  sculp- 
turing* 

3-    Mofiosriipb  20,  p.  S4G. 
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Geike.  Davis  and  Salisbury  look  on  drumlins  as  analogous 
to  the  sand-bars  of  streams. 

In  speaking  of  the  on^n  of  drumlins,  Upham  in  substance 
writes:*  **The  till  forming  drumlins  invariably  exhibits  the 
characteristic  features  of  subglacial  drift  or  ground-moraine, 
excepting  its  superficial  portion  %vhich  was  englacial  and  sub- 
glacial  when  the  ice-sheet  melted  away." 

His  hypothesis  of  the  drumlin  accumulation  is  somewhat  as 
follows:  ''In  the  central  area  of  the  ice-sheet  the  currents  of 
its  upper  and  lower  parts  probably  moved  outward  with  nearly 
equal  rates,  the  upper  movement  being  slightly  faster  than  at 
the  base-  Upon  a  belt  extending  many  miles  back  from  the 
margin,  however,  where  the  slope  of  the  ice  surface  had  more 
descent,  the  upper  currents  of  the  ice,  unsupported  on  the 
outer  side,  would  move  faster  than  its  lower  currents,  which 
were  impeded  by  friction  on  land*  There  would  be  accord- 
ingly in  this  belt  a  strong  tendency  of  the  ice  to  flow  outward 
with  somewhat  curved  currents,  tending,  first,  to  carry  the 
onwardly  moving  drift  gradually  upward  into  the  ice-sheet, 
and,  later,  to  bear  it  downward  and  deposit  it  partly  beneath 
the  edge  of  the  ice  and  partly  along  the  ice  boundary^  And 
as  the  ice  at  the  time  of  its  melting  was  making  halts  and 
occasionally  readvancing*  if  the  ice  had  nearly  a  constant  posi- 
tion during  several  years,  its  border  became  marked  by  ter- 
minal moraines  close  to  the  glacial  boundary*  Whether  it 
halted  and  ever  readvanced,  or  merely  its  retreat  was  much 
slackened^  the  upper  part  of  the  ice  must  have  descended  over 
l|be  lower  part.  This  differential  and  shearing  movement 
"gathered  the  stratum  of  englacial  drift  into  the  great  len- 
ticular masses  or  sometimes  longer  ridges  of  the  drumlins, 
thinly  underlain  by  ice  and  overridden  by  the  upper  ice  flow- 
ing downward  to  the  boundary  and  bringing  with  it  the  for- 
merly higher  part  of  the  drift  stratum  to  be  added  to  these 
ground-drift  accumulations.  The  courses  of  the  glacial  cur- 
rents and  their  convergencies  to  the  places  unoccupied  by 
drumlins  were  apparently  not  determined  so  much  by  the 
topography  of  the  underlying  land  as  by  the  contour  of  the 
ice  surface*  which,  under  its  ablation,  had  become  sculptured 
into  valleys,  hOls,  ridges,  and  peaks,  the  isolation  of  the  ele- 
vations by  deep  intervening  hollows  being  doubtless  most  con- 
spicuous near  the  ice  margin.    And  again,  when  the  boundary 


4    S«e  rpham,  Gl«clal  Lake,  Agft^^ix*  O.  3.  Monograpli  xxv,  and   tee -sheet  Moraine, 
(leol.  Barv.  MItiD.,  1880. 
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receded  the  upper  currents  of  the  outer  belt  of  the  ice,  upoa 
a  %vidth  of  probably  ten  miles,  would  pour  down  toward  the 
open  land,  causing  the  deposition  of  much  subglacial  till;  and 
whenever  a  stratum  of  the  englacial  drift  became  covered  with 
new  ice,  it  would  probably  be  aggregated  englacially  or  al* 
together  subglacially  in  drumlins. 

"And  to  conclude,  drumlins  are  the  effects  of  secular  vicis- 
situdes of  climate  on  the  border  of  the  departing  ice-sheet, 
which  seems  to  have  owed  its  existence  to  the  great  altitude 
of  the  land  at  the  beginning  of  the  glacial  period.  This  glacier 
seems  to  have  been  atended,  when  at  its  maximum  extension 
and  volume,  by  depression  of  the  land  on  which  it  lay,  and  ta 
have  witnessed,  during  the  retreat  and  removal  of  its  load,  a: 
progressive  reelevation  of  the  same  area  to  its  present  height/* 

Remarks  on  Drumlins, — Drumlins  could  not  have  been 
formed  by  the  tidal  or  river  erosion  of  a  onc^i  continuous  sKeot 
of  drift  nor  to  the  excavation  and  removal  of  the  drift  from 
all  intervening  areas  by  the  later  glaciation  mentioned,  be« 
cause^  to  accord  with  this  view,  the  terminal  moraine  of  thq 
later  ice-sheet  must  vastly  exceed  their  moderately  observed 
volume.  (2)  They  are  not  the  material  of  terminal  moraine^ 
swept  over  and  massed  in  these  peculiar  forms  by  subsequent 
farther  advances  of  the  ice-sheet,  because  neither  the  distribu-* 
tion  nor  the  composition  of  drumlins  seems  to  favor  such  an 
hypothesis,  (3)  They  were  not  made  by  superglacial  streams, 
charged  with  drift,  pouring  through  crevasses  or  a  moulin  ta 
the  land  surface,  there  depositing  their  drift;  because  there  ara 
nosignsof  stratification,  and  because  the  distribution  and  com.^ 
position  oppose  such  a  theory.  (4)  Drumlins  are  not  anaU 
ogous  to  the  sand-bars  of  streams,  because  the  areas  bearinj 
them  are  not  determined  chiefly  by  the  topography  and  rocH 
structure.  (5)  They  do  not  seem  to  have  been  formed  by 
subglacial  drift,  leached  out  from  the  melting  ice  by  surface- 
melting  and  gathered  from  a  large  area  of  the  ice  surface  an4 
concentrated  on  a  smaller  one  by  water  action,  thus  to  be 
transformed  into  drumlins  of  true  till,  for  the  following  rea^ 
sons:  (g)  The  whole  mass  of  the  accumulated  concentrate! 
surface  drift  must  have  been  worked  over  bit  by  bit  by  thi 
ice  before  it  could  gain  the  structure  of  till.  This  would  seert 
to  be  a  useless  concentration,  except  as  affording  a  possible 
excessive  supply  of  ready  material  for  ice-dragging*  (b)  Thi 
theory  as  a  whole  seems  to  be  founded  upon  special  interpra- 
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itions  of  phenomena  that  are  difficult  to  explain,  (c)  The 
excess  of  subglacial  drift  in  drumlins  opposes  the  interglacial 
theory  of  their  accumulation* 

The  drumlin  investigations  and  arguments  given  above 
seem  to  show  that  drumlins  were  formed  on  the  protected 
side  of  some  projecting  hard  substance  which  resisted  the 
wear  and  erosion  of  the  ice.  They  seem  to  have  collected  in 
a  way  similar  to  the  way  snow  drifts  behind  a  wind  obstruc* 
tion,  except  that  it  was  closed  in  at  the  top  and  on  the  sides 
by  ice,  Drumlins  being  more  numerous  in  mountain  regions 
where  there  would  be  immovable  obstacles  to  the  ice  advance, 
over  which  the  ice  must  pass,  seem  to  bear  out  this  conclusion* 
A  drumlin  may  therefore  be  defined  as  a  lenticular,  compact, 
unstratified  mound  or  hill  having  its  longer  axis  parallel  with 
the  direction  of  local  glacial  striation, 

Drumun  Varieties. — Mr,  Chamberlin  recognizes  four  sub- 
varieties  of  drumlins,  as  follows : 

Leiiticular  or  Elliptical  Hill^. — These  consist  of  very  re* 
markable  aggregations  of  till  in  hills  of  dolphin-back  form 
whose  longer  axes  are  tv^'o  or  three,  or  at  most  a  few  times 
longer  than  their  transverse  diameters*  Their  longer  axes  lie 
in  the  direction  of  the  glacial  movement. 

Elmif/ated  Ridges^ — These  have  the  same  constitution  as  the 
preceding  and  have  similar  terminal  contours.  They  differ 
from  the  above  principally  in  the  fact  that  they  are  elongated 
more,  their  length  often  exceeding  three  miles. 

MammHavy  Ht7i,s,— These  have  the  same  constitution  as  the 
previous  types,  but  differ  from  them  in  the  extreme  shortness 
of  the  axis,  the  axis  often  being  scarcely  longer  than  the 
transverse  diameter.  Though  nearly  round  in  form  they  are 
always  elongated  in  the  direction  of  glacial  movement. 

Till  TumiilL — These  are  low  mounds  of  more  than  usually 
etony  material,  as  a  rule.  They  have  not  generally  assumed 
the  drumloidal  curves  of  contour  and  profile,  but  their  nature 
is  such  as  to  have  suggested  that  they  are  the  immature  nu- 
clei of  drumlins.    Their  genesis,  however,  is  in  doubt. 

DEPOSITS  THAT   ARE   SOMEWHAT  DEUMLOIDAL  IN   FORM, 

Crag  and  Tail. — These  embrace  the  well*known  accumula* 
tions  of  till  in  the  lee  of  rocky  crags  or  embossments. 

PRE-CRAG. — These  embrace  the  less  well-recognized  accumu- 
lations of  till  in  the  lee  of  rocky  crags. 
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Venhieeed  Hills, — These  are  hills  of  rock  coated  somewhat 
uniformly  with  tilU  the  surface  conformijig  approximately  to 
that  of  the  underlying  rock.  These  differ  from  the  last  two 
formations  mentioned  in  that  they  have  a  much  more  uniform 
distribution  over  the  rock  embossments  and  in  the  subordina- 
tion of  veneering  of  the  preexistent  contour  rather  than  the 
formation  of  a  new  contour. 

Till  Billows. — ^These  differ  from  true  drumlins  in  their 
want  of  conformity  to  axes  lying  in  the  direction  of  the  drift 
mov^ement;  and  in  that  they  are  arranged  more  closely  to- 
gether, are  disposed  more  irregularly,  and  are  connected  with 
each  other  by  saddles  or  cols.  The  type  graduates  into  sub- 
marginal  moraines.  They  seem  to  be  intermediate  between 
submarginal  moraines  and  drumlins. 

IRREGULAB  TILL  HiLLS. — These  hills  are  aggregations  of  tiU 
that  seem  to  pay  no  respect  to  laws  of  symmetry  or  systematic 
principles  of  growth.    Their  genesis  is  wholly  in  doubt. 
SUBGLACIAL  STREAMS, 

These  are  streams  that  run  beneath  the  ice-sheet.  Their 
action  is  not  unlike  that  of  any  other  stream,  except  that 
it  may  be  occasionally  dammed  with  ice  or  may  not  keep  the 
center  of  the  valleyp  as  non-glacial  streams  do.  They  are 
crowded  from  the  center  by  the  ice  or  even  compelled  to  cross 
the  valley  from  side  to  side  time  after  time. 

DEPOSITS   OF   SUBGLACIAL   STREAMS. 

OSARS, — An  osar  is  a  long,  continuous,  serpentine  ridge  of 
glacial  sand  or  gravel,  sometimes  carrying  boulders  superfi- 
cially^  extending  down  valleys  in  the  direction  of  glacial  move- 
ment. Ridges  of  this  sort  are  sometimes  called  serpentine 
kames.    The  following  are  some  of  the  varieties: 

Short  Isolated  Osars  or  EsKARs.-^Ridges  of  this  type  are 
the  simplest  form  of  glacial  gravel.  They  have  here  been 
called  ** isolated''  because  no  other  glacial  gravels  are  known 
to  be  near  them.  They  have  the  form  of  a  cone,  a  dome,  or 
often  a  short  ridge,  or  sometimes  several  short  ridges  having 
a  linear  arrangement  (lengthwise  of  the  ridges),  or  occa- 
sionally a  few  somewhat  parallel  ridges  inclosing  basins. 
They  vary  in  length  from  a  few  feet  up  to  a  mile  or  two,  A 
distinguishing  feature  of  the  class  is  that  they  have  no  fan- 
shaped  or  elongated  delta  showing  assortment  of  gravel. 
From  the  observations  it  would  seem  that  these  osars  were 
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formed  in  one  of  the  following  ways:  (a)  k  sediment-laden 
superficial  stream  may  have  plunged  down  a  crevasse  and  de- 
posited the  coarser  sediment  in  a  cave  or  pool  within  the  ice 
that  naturally  formed  near  the  base  of  the  waterfall.  (6) 
They  may  have  collected  in  an  enlargement  of  pool  in  the 
bottom  of  a  channel  of  a  superficial  stream,  or  in  a  pot-hole  or 
pool  in  the  ice  where  the  tributary  streams  joined  the  main 
channel,  (c)  They  may  have  been  formed  in  the  tunnel  of  a 
subglacial  stream. 

Hillside  Osars  or  Eskabs. — These  ridges  are  usually  not 
very  high^ — five  to  tw^enty  feet — and  vary  m  length  from  fifty 
feet  to  one  mile*  Their  direction  of  extent  is  nearly  the  same 
ss  that  of  the  ice  flow,  and,  also,  must  be  about  the  same  as 
the  direction  of  the  slope  of  the  ice  surface  in  late  glacial 
times.  The  sediments  composing  them  are  usually  gravel  and 
sand;  but  in  some  cases  there  are  cobblestones,  boulderites, 
and  even  a  few  boulders,  all  distinctly  but  not  very  much 
water-worn. 

Isolated  Kames  ob  Short  Eskars  (Osaks)  ending  in  a 
Marine  Delta. — The  word  "isolated"  is  here  used  because 
uo  other  gravels  can  be  proved  to  have  been  deposited  by  the 
same  glacial  streams  to  which  these  are  due.  The  field  evi- 
dence indicates  that  they  were  deposited  by  subglacial  streams. 
The  ridges  and  small  hills  of  these  deposits  converge  into  a 
amall  plain  of  horizontally  stratified  matter,  showing  clearly 
a  horizontal  transition  of  gravel  into  sand  at  the  south.  They 
are,  in  fact,  hillside  kames. 

Isolated  Osar- mounds  or  Massives  not  ending  in  a 
Moraine  Delta  Proper. — These  deposits  are  mesas  rather 
than  ridges.  They  belong  to  the  region  below  former  sea- 
leveL  They  are  rather  level  on  top,  somewhat  uneven  of 
surface,  but  with  no  reticulated  ridges  or  kettle-holes  proper. 
The  smoothness  of  the  surface  is,  probably,  due  to  wave  ac- 
tion. These  table-lands  consist  of  sand,  gravel  and  cobble^ 
stones  mixed  in  alternating  layers,  but  with  no  variation  in 
texture  from  north  to  south.  They  were  probably  laid  down 
in  a  pool  where  a  superficial  stream  fell  down  a  crevasse,  or 
where  a  subglacial  stream  entered  a  pool  or  lake  within  the 
ice. 

Systems  of  Discontinuous  Osars. — In  this  class  a  number 
of  short  ridges,  often  fan^ike,  have  been  placed.    They  have 
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m  linear  arangement  and  other  relations  such  that  they  a^ 
mgnuded  as  having  been  deposited  by  the  same  glacial  rivers 
ttnem  ByBtetms  have  nearly  the  same  general  directions  as  thi 
emUnnoUB  osara  Their  topographical  relations  are,  alsoa 
sabstantialiy  the  same,  except  that  the  gravel  deposits  of 
which  the  Byjstem  is  composed  are  from  a  few  feet  up  to  4 
mile  or  more  in  length  and  are  separated  by  intervals  vary- 
ing within  the  same  limits. 

Glacial  Gravels  of  the  Coastal  Region.^— The  glacial 
gravels  of  this  type  are  found  in  three  relations  to  marina 
clays:  (a)  The  gravels  have  the  same  level  as  the  clays  and 
paid  by  degrees  directly  into  them.  This  is  the  characteris- 
tic relation  of  the  glacial  deltas  and  marks  the  coarser  glaciaM 
sediments  as  being  laid  down  simultaneously  with  the  clays, 
(6)  The  clays  overlie  the  glacial  gravels,  either  wholly  cover*^ 
ing  them  or  covering  their  base.  The  gravels  were  first  de- 
posited within  ice-walls,  and  subsequently,  after  the  ic^ 
melted,  the  clays  were  deposited,  (c)  The  sand  and  grave! 
of  the  upper  parts  of  the  osar  gravels  overlie  the  fossiliferoua 
clays  which  cover  the  base  of  the  same  kames  or  osars.  Thesa 
can  be  accounted  for  in  two  ways:  (1)  The  ridges  were  first 
dtposited  within  the  ice^walls;  subsequently  the  ice  melted 
and  sea-water  covered  them.  Mbraine  clay,  or  in  some  casei 
kame  or  osar  boulder-clay,  was  laid  down.  (2)  The  sand  and 
gravel  which  overlie  the  clay  on  the  flanks  of  the  osar3  ma^ 
have  been  brought  there  by  glacial  streams. 

Simple  Tracks  or  Patches  of  Drift  Formed  bv  Subgla^ 
ciAL  Drainage* — Thin  sheets  and  lenses  of  gravel  and  sand 
in  the  midst  of  subj^iacial  till  are  common  phenomena  in  gla^ 
cial  regions;  and,  while  in  many  cases  they  may  have  beea 
produced  by  streams  running  in  tunnels  which  aftenvards 
shifted  their  position  and  left  no  other  mark  than  these  patchy 
d«posita»  it  seems  that  many  of  these  drift  patches  were  pro* 
duced  by  a  diffuse  and  local  drainage  developed  by  one  of  sev* 
arml  eombinations  of  conditions  while  the  ice  was  still  present 
and  continuin^r  its  deposit  of  tilL 

SUBMAJRiaiNAl.  DEPOsrrs. — Submar^al  ridges  of  tiU  paral- 
lel with  the  ke  border  are  often  in  evidence.  These  lie  along 
wluit  wms  the  immediate  border  of  tbe  ice  at  certain  stageij 
at  its  retreiat.  They  are  tbonglit  to  Imve  been  formed  undef 
the  edge  of  the  ice,  but  it  remains  to  be  determined  to  what 
iKteiit  they  were  accumulated  under  tbe  immediate  border  ol 
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the  ice  and  to  what  extent  they  were  deposited  at  the  distance 
of  one,  two  or  three  miles  from  the  precise  edge  of  the  glacier. 
These  ridges  are  from  one  to  a  few  miles  wide,  are  composed 
essentially  of  till,  and  possess,  in  the  main^  a  gently  flowing 
contour  which  distinguishes  them  from  the  roug^her  ridginga 
and  sharper  contours  of  frontal  moraines. 

Lodge  Moraines. — These  moraines  are  found  just  under 
the  thin  border  of  the  ice-sheet;  and  constitute  a  submarginal 
accumulation. 

ENGLACIAL   DRIFT. 

This  drift  was  borne  within  the  ice-sheet  itself,  but  at  the 
melting  of  the  ice  it  was  so  mixed  with  the  superglacial  ma- 
terial that  it  is  difficult  to  separate  the  two.       i 

ENGLACLAJ.  STREAMS. 

An  englaciat  stream  is  a  stream  which  flows  within  the 
:glacier  itself,  a  stream  inclosed  within  the  ice.  The  work  that 
they  may  have  performed  in  glacial  times  is  as  follows:  (a) 
They  may  have  amassed  glacial  sediment  directly  from  the  ice 
hy  melting  the  ice  around  the  debris  and  transporting  it.  (b) 
They  were  often  conduits  for  streams,  otherwise  subglacial, 
their  mission  being  simply  to  protect  the  ground-moraine  from 
erosion.  Moreover,  in  them  glacial  gravels  may  have  been  de- 
posited, in  which  case  the  stratification  of  the  sediments  was 
generally  obliterated  by  the  melting  of  the  subadjacent  ice. 

SUPERGLACIAL  DRIFT, 

This  drift  was  borne  on  the  ice  or  at  its  margin.  It  was 
collected  from  the  cliffs  and  towering  peaks  in  the  vicinity 
of  the  ice-sheet  or  was  carried  into  it  by  superglacial  streams. 
It  may  be  classified  as  follows : 

Dump-MorAines. — These  are  a  variety  of  terminal  mo- 
raines. They  are  formed  from  material  borne  on  the  ice-sheet 
(or  within  it)  which  is  dropped  at  the  terminus  of  the  ice. 
This,  when  the  ice  remains  stationary  for  a  sufficient  period^ 
grows  into  a  bordering  ridge. 

PuSH-MoRAiNES* — These  are  formed  by  the  mechanical 
thrust  of  the  ice  when  it  advances  against  any  incoherent  ma- 
terial that  lies  in  its  path. 

Upper  Till. — This  till  is  formed  both  by  englacial  and 
.superglacial  action*  It  is  material  let  down  over  the  whole 
territory  of  the  ice-field,  either  during  its  successive  stages 
of  retreat  or  by  being  let  down  directly  through  the  melting 
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of  the  ice  when  the  glacier  becomes  stagnant.  It  forms  a 
superglacial  sheet  quite  analogous  to  the  lower  till  already 
described.  How  much  of  it  is  englacial  and  how  much  is 
superglacial  is  still  in  doubt,  but  that  it  was  formed  both  by 
englacial  and  superglacial  agencies  there  is  an  abundance  of 
evidence. 

Medial  Moraines. — These  merge  into  dump-moraines  at 
the  frontal  edge  of  the  ice,  and  into  upper  till  in  cases  in 
which  they  are  let  directly  down  by  melting  without  being 
carried  on  to  the  terminus  of  the  glacier.  They  are  very  sub- 
ordinate elements  in  the  great  Pleistocene  glacial  deposits. 

Lateral  Moraines. — Moraines  of  this  type  formed  along 
the  sides  of  the  glaciers.  They  are  composed  of  sands,  grav- 
els and  boulders,  the  boulders  being  the  prominent  constituent, 
whence  the  name  "boulder  train"  which  is  often  applied  to 
this  moraine.  They  are  formed  by  the  edges  of  the  ice-sheet 
rubbing  along  the  sides  of  the  valley  through  which  it  travels, 
forming  lateral  embankments. 

Medial  Lateral  Moraines. — These  are  moraines  formed 
by  the  junction  and  coalescence  of  two  glaciers. 

Intermediate  or  Interlobate  Moraines. — ^These  are 
formed  by  the  front  action  of  two  glacial  lobes  pushing  their 
marginal  moraines  together  and  producing  a  common  moraine 
along  their  line  of  contact.  They  are  terminal  moraines  in 
character,  but  intermediate,  or  interlobate  in  position. 

Terminal  Moraines. — ^Any  special  aggregation  of  drift 
along  the  margin  of  a  glacier  is  a  terminal  moraine. 

Peripheral  Moraines. — A  peripheral  moraine  is  a  moraine 
of  the  terminal  type  which  marks  only  a  temporary  halt  or 
insignificant  advance  of  the  ice-sheet. 

Remarks  on  Morainic  Structure  and  Material. — Considered 
in  respect  to  its  internal  constitution,  the  morainic  formation 
is  distinguishable  into  several  distinct  portions:  The  one, 
usually  the  uppermost  but  not  occupying  the  heights  of  the 
range  where  it  has  its  best  development,  consists  almost 
wholly  of  assorted  and  stratified  material.  The  other  element 
of  this  formation,  and  the  one  which  constitutes  its  basal  por- 
tion and  its  great  core  when  developed  under  favorable  con- 
ditions, consists  of  a  confused  commingling  of  clay,  sand, 
gravel  and  boulders  of  the  most  pronounced  tj^e.  There  is 
every  gradation  of  material,  from  boulders  of  many  tons 
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rwei^ht  down  to  the  finest  rock-flour.  The  corrosion  of  these 
boulders  is  of  the  glacia)  type,  and  examples  presenting  pol- 
ished and  striated  faces  abound* 

SUPERGLACIAL  STREAMS. — ^These  are  streams  that  run  over 
the  top  of  the  glacier.  They  are  of  importance,  because  they 
may  carry  large  amounts  of  sediment  onto  the  glacier  and 
deposit  it.  | 

DEPOSITS   OP  SUPERGLACIAL   STREAMS* 

Marginal  Deposits.^ — Under  this  class  are  embraced  all 
the  deposits  of  glacial  streams  that  were  made  at  the  margin 
of  the  **mer  de  glace/*  and  whose  forms  were  dependent  upon 
conditions  that  obtained  at  the  margin  of  the  ice-field. 

SUPERGLACLiL  OSARS  (ASARS)  OR  ESKABS  (KAMES  OF  SOME 
AUTHORS). ^ — These  are  channel  deposits  which  hav^e  retained 
their  original  elongated  form  and  become  ridges,  and  hence 
fall  under  the  Scandinavian  type.  They  were  left  (dropped) 
at  the  melting  of  the  ice. 

SUPERGLACIAL  Kames. — These  were  sheets  or  pockets  of  as- 
sorted material  gathered  on  the  surface  of  the  ice  and  doubt- 
less subjected  to  much  disturbance  and  rearrangement  in  the 
process  of  descent  at  the  melting  of  the  ice-sheet.  They  now 
constitute  undulatory  tracts  of  drift  or  groups  of    hillocks 

y:tered  here  and  there  over  the  glaciated  region,  ] 

[AMES. — Karnes  are  conical  hills  of  discordantly  stratified 
d  and  gravel ,  formed  as  such  by  glacial  deposition,  gener- 
in  a  system  transverse  to  the  glacial  movement.  They 
uc^ar  chiefly  as  components  of  terminal  moraines.  To  use 
the  words  of  Geikie,  *'3een  from  a  dominant  point  ,  ,  •  an 
asseinblage  of  kames  •  .  .  looks  like  a  tumbled  sea,'* 
They  are  irregular  heapings  of  assorted  material,  found  along 
the  border  tracts,  and  also  distributed  over  the  entire  area 
abandoned  by  the  ice.  They  appear  to  be  the  products  of 
relatively  active,  vigorous  glaciers.  They  resemble  osars  in 
many  respects,  but  differ  from  them  in  that  they  are  trans- 
verse to  the  glacial  movement. 

IOSAR  (ESKAR)  DELTAS  OR  FANS, — When  the  glacial  streams 
reached  the  border  of  the  ice-sheet  and  were  free  from  bound- 
ing  ice-walls,  they  spread  themselves  out  widely  and  dropped 
a  large  portion  of  their  load  in  the  form  of  deltas  or  fans, 
■    hence  the  name  overwash  aprons. 
I      Overwash  Afron  Deposits, — Glacial  overw^ash  is  the  de- 
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pneita  laid  down  by  gla£:ial  streams  in  the  open  valley  ji^ 
bigrofid  the  ice  front.  These  sediments  ^read  out  and  filled 
the  waSiefn  not  unlike  the  sedimenta  of  Alpine  gJaders  do  tiK 
4af^  They  left  a  rolling,  uoeveB  stirfa(^«  with  sbaUow  hol- 
lows, but  DO  de^  kettle-iioles  or  conspicuons  rftimlatmia. 
They  are  often  distributed  along  the  moraines  for  a  great 
diitaiioe  and  comstitute  a  fringe  of  assorted  material  to  which 
Shaler  has  gjven  the  apt  name  "apron/*  The  material  varies 
widely  In  coarseness,  ac^^ording  to  the  condition  of  the  formar 
tion.  Classified  structurally,  they  are  known  as  gravel,  sand» 
and  silt  aprons. 

OUTWASH  Apbon  Deposits. — These  are  tracts  of  assorted 
material  formed  by  waters  outflowing  from  the  ice  where  no 
deftaite  terminal  ridging  took  place.  This  class  is  usually 
made  up  of  sand. 

PITTED  PLAINS. 

Both  the  osar  deltas  and  the  oven^ash  aprons  are  charac- 
terised in  certain  regions  by  a  surface  marked  with  numerous 
depressionSp  sometimes  symmetrical  (kettles),  sometimes  ir- 
regular, with  undulating  bottoms  and  embracing  knollB  and 
gybbasinSt  which  give  the  surface  an  expression  resembiing 
kamen,  A  part  of  these  pitted  plains  seem  to  be  intimately 
connected  in  origin  with  the  ice  edge  and  to  be  due  to  marginal 
conditions,  of  which  it  has  been  thought  that  the  incorporation 
of  ice  fragments,  the  grounding  of  ice  blocks,  the  movement 
of  the  ice  edge,  and  the  development  of  underground  ice- 
sheets  were  among  the  special  agencieSp 

OsAE  Pit, — Another  class  of  pits  was  found  at  the  ter- 
minus of  osars.  They  are  probably  due  to  the  water's  scoop- 
ing out  a  hole  at  the  point  where  the  osar  waters  emerged 
from  the  ice.    In  many  cases  these  holes  are  now  swamps, 

EXTRAGLACIAL  DEPOSITS, 

These  deposits  are  of  glacial  origin.  They,  however,  were 
laid  down  either  by  wind  or  water  beyond  the  ice-foot.  They 
are: 

Glacial  River  DEPOsiTS.-^These  were  laid  down  by  the 
ke-streams  as  they  issued  from  the  body  of  the  active  glacier. 

Valley  Duift, — As  the  glacial  streams  were  greatly  over- 
loaded with  debris  at  their  outlet  they  buUt  up  their  valley 
l>ottom!!t  by  depositing  material  from  bluff  to  blulT,  forming  a 
valley  plain.    Out  of  this,  beautiful  systems  of  terraces  were 
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often  cut.  The  most  notable  class  of  this  type  head  in  ter- 
minal moraines.  Hence  this  drift  affords  valuable  criteria 
for  determining  the  altitude  at  the  time  of  the  formation. 

Other  classes  of  valley  drift  are  the  outwash  and  overwash 
apron  deposits  already  described.  Loess  is  also  classed  under 
this  heading  by  a  majority  of  the  writers  on  the  subject. 

Loess. — To  quote  Geikie:  "This  name  was  given  to  the  de- 
posit in  Germany,  where  the  deposit  was  first  studied.  It  is 
usually  a  yellowishp  homogeneous  clay  or  loam,  unstratified, 
and  presenting  a  singular  uniformity  of  composition  and  struc- 
ture. When  carefully  examined,  its  quartz-grains  are  found 
to  be  remarkably  angular,  and  its  mica  plates,  instead  of  be- 
ing deposited  horizontally,  as  they  are  by  water,  occur  de- 
pressedly  in  every  possible  position  and  with  no  definite  or- 
der. The  chief  constituent  of  loess  is  always  hydrate  silicate 
of  alumina,  in  which  the  scattered  grains  of  quartz  and  flakes 
of  mica  are  distributed*  .  ,  ,  Here  and  there  the  lime  is 
segregated  into  concretionary  forms  by  the  action  of  in- 
filtrating water.  Though  a  firm,  unstratified  mass,  it  is  trav- 
ersed by  innumerable  tubes,  formed  by  the  descent  of  root- 
lets, and  mostly  incrusted  with  carbonate  of  lime.  These  have 
generally  a  vertical  position  and  ramify  downwards.  These 
pipe-like  lime  concretions  have  a  tendency  to  give  a  vertical 
jointing  to  the  mass.  The  loess  contains  organic  remains, 
chiefly  land  shells,  sometimes  in  immense  numbers,  also  bones 
of  various  herbiverous  and  carniverous  animals,  which  are 
either  identical  with  or  closely  related  to  species  that  abound 
on  steppes  and  grassy  plains  to-day.  Fresh-water  shells  are 
usually  rare,  and  marine  forms  do  not  occur.  Loess  is  found 
at  elevations  ranging  from  5000  to  8000  feet  above  the  sea 
in  China,  in  which  country  it  ranges  in  thickness  from  500 
to  2000  feet.  It  also  occurs  in  most  of  the  glacial  regions  of 
the  earth.  Various  theories  have  been  proposed  in  explana- 
tion of  this  singular  deposit.  By  some  it  has  been  referred  to 
the  operation  of  the  sea;  by  others  to  the  work  of  lakes  and 
rivers.  But  its  wide  extent,  its  independence  of  altitude  or 
contours  of  the  ground,  its  uniform  and  unstratified  character, 
the  unworn  condition  of  its  compact  particles,  and  the  nature 
of  its  organic  remains,  show  that  it  cannot  be  assigned  to  the 
action  of  large  bodies  of  water.  They,  in  fact,  seem  to  be 
due,  in  the  main,  to  the  long-continued  drifting  and  deporting 
of  fine  dust  by  wind  over  areas  more  or  less  covered  w 
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grassy  vegetation,  aided  by  the  washing  influence  of  rain, 
Thi.s  opinion  Is  practically  substantiated  (a)  by  the  fact  that 
where  rain  is  distributed  sonaewhat  generally  throughout  the 
year  little  dust  is  formed;  but  where  dry  and  wet  seasons  al- 
ternate, as  in  central  Asia  and  in  the  southwestern  part  of 
the  United  States,  vast  quantities  of  dust  may  be  moved  dur* 
ing  the  months  of  dry  weather  (Richthofen).  When  the  dust 
falls  on  bare  dry  ground,  it  is  eventually  swept  away  by  the 
wind,  but  where  it  settles  down  on  ground  covered  with  veg* 
etation  it  is  in  a  great  measure  protected  from  further  trans- 
port, and  heightens  the  soil."* 

Geikie  again  says,  in  substance:'  The  origin  of  the  loess  is 
a  problem  which  has  given  rise  to  much  discussion.  It  has 
been  regarded  by  some  writers  as  the  deposits  of  a  vast  series 
of  lakes ;  by  others  as  a  sediment  washed  over  the  surface  of 
the  land  by  abundant  rainfall;  by  others  as  deposits  left  by 
swollen  rivers  discharged  from  the  melting  ice-fields*  The 
remarkable  unstratified  character  of  the  loess  as  a  whole,  its 
uniformity  in  fineness  of  grain,  the  general  absence  of  coarse 
fragments*  except  along  the  margins,  where  they  might  be 
expected,  its  singular  independence  of  the  underlying  contour 
of  the  ground,  and  the  almost  total  absence  in  it  of  fluviatile  or 
lacustrine  shells,  seem  to  prove  conclusively  that  it  cannot 
have  been  laid  down  by  rivers  or  eskars-  On  the  other  hand, 
its  internal  composition,  the  thoroughly  oxidized  condition  of 
its  ferruginous  constituents,  its  distribution,  and  the  striking 
character  of  its  enclosed  organic  remains,  point  to  its  having 
been  accumulated  in  the  open  air,  probably  in  circumstances 
similar  to  those  which  now  prevail  in  the  dry  steppe  regions 
of  the  globe.  It  appears  to  mark  some  arid  interval  after  the 
height  of  the  glacial  period  had  passed  away,  when,  whilst  the 
climate  remained  cold  and  the  Arctic  fauna  had  not  entirely 
retreated  to  the  north,  a  series  of  grassy  and  dusty  steppes 
swept  across  the  heart  of  Europe  and  America. 

As  to  the  origin  of  the  loess  LeConte,  in  substance,  says:' 
Over  large  areas  bordering  the  Mississippi  and  its  tributaries, 
and  forming  conspicuous  bluffs  of  these  rivers,  there  is  found 

5.  Gelktc,  IVrt'boak  of  OeoJoiry,  p.  332.  [This  last  theory  H  In  accord  with  tlw* 
wrltfc'fl  obwervatloiUB  In  th**  south wt^stern  part  of  the  I'nlted  Stat**^.  The  adobe  clays 
«tt  top  of  th^  basaH  Dorthwf>^Ht  of  Fort  Apachoi,  Arts.,  art?  bp^lug  addled  to  j^n,F  by  yct^r 
hy  d»«t  aecuDJulatluDj  | 

e.    Loc.  clt,  p.  1060. 

T.    Elements  of  Geology*  p.  G63« 
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a  peculiar  deposit  of  ver>^  fine,  even-graiAec)  and  usually  un- 
stratified  material,  remarkable  for  forming  by  river-ergsion 
perpendicular  walls— although  soft  enough  to  be  easify  spadedl- 
It  is  usually  destitute  of  organic  remains,  but  when  these  ave 
found  they  consist  of  fresh-water  shells  and  especially  land 
shells.  When  fresh- w^ater  shells  are  found,  the  material  is 
usually  obscurely  stratified.  Similar  bluff-materials  are  found 
bordering  nearly  all  European  rivers,  such  as  the  Rhine  and 
Danube,  and  is  there  called  loess,  and  referred  to  the  Cham- 
plain  epoch. 

A  somewhat  similar  material,  however,  is  found  also  spread 
over  wide  areas  in  many  countries,  especially  in  arid  regions. 
These  have  no  obvious  connection  with  any  rivers.  Such  is 
the  case  in  northern  China  and  also  in  the  Basin  and  Rocky 
Mountain  regions. 

The  loess  of  the  Mississippi  and  its  tributaries,  as  also  of 
the  European  rivers,  was  probably  deposited  in  flooded  lakes 
and  in  the  slackened  water  regions  of  flooded  rivers  of  the 
latter  Glacial  and  Champlain  epochs.  It  is  poor  in  fossils, 
because  the  waters  were  ice-cold.  It  is  unstratified,  because 
the  waters  were  overloaded  with  the  very  finely  triturated  ma- 
terial left  by  the  retreating  ice-sheet. 

The  loess  of  northern  China  is  seolian  in  formation,  ac- 
cording to  Richthofen,  The  unstratified  superficial  soil  of  the 
basin  region,  Russell  thinks,  is  due  partly  to  wind-bome  dust, 
but  mainly  to  rain- wash.  The  unstratified  soil  covering  the 
hilly  country  at  the  base  of  the  Alps  is  attributed  by  Sacco  to 
rain-wash  of  the  base-soil  recently  left  by  the  retreating  ice. 

In  writing  concerning  the  loess,  Mr.  Chamberlin  says,  in 
substance:'  While  the  larger  part  of  the  loess  found  in  the 
glaciated  region  of  North  America  is  believed  to  be  the  prod- 
uct of  glacial  waters,  it  still  remains,  in  my  view,  that  certain 
parts  of  it  were  produced  by  winds.  This  part  in  general  is 
believed  to  have  been  derived  from  the  water-deposited  por- 
tion, but  perhaps  this  is  not  universally  true.  For  instance, 
the  loess  collected  along  the  leeward  side  of  the  Mississippi 
river  seems  to  have  been  derived  by  wind  from  the  flooded 
flats  of  the  river  below.  While  coinciding  with  what  seems 
to  be  the  majority  opinion  of  American  geologists,  that  the 
loess  deposits  of  the  glaciated  region  are  chiefly  water-lain, 
it  appears  to  me  prudent,  if  not  important,  to  recognize  the 
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aeolian  class,  and -to*  search  diligently  for  criteria  of  discrin 
ination  ]^6tVe^&rl*  the  two, 

.  .pa  the^same  subject  Leverett  says:*  **The  mode  of  deposi 
'-tioii'rf  the  loess  still  remains  one  of  the  most  puzzling  prob-' 
•lems  of  Pleistocene  geology.  Both  the  sBolian  and  aqueous 
hypotheses  have  strong  adherents.  Among  the  students  of 
the  Mississippi  valley  portion  p  however,  all  grant  that  the  in^ 
fluence  of  wind  has  been  important;  and  probably  all  would 
concede  that  water  had  been  influentiaL  The  division  of  opin- 
ion, therefore,  is  concerned  with  the  relative  importance  of 
wind  and  water  in  the  distribution  of  the  loess.  Mr.  Udden, 
after  a  careful  examination,  has  decided  that  a  large  part  of 
the  loess  may  have  been  deposited  through  the  influence  of 
the  atmosphere  as  an  agent  of  erosion,  transportation,  and 
sedimentation.  Mr,  Chamberlin  says,  on  this  point,  that  the 
loess  of  the  Mississippi  valley  was  in  some  way  connected  with 
the  great  streams  of  the  region.  The  abrupt  border  of  the 
loess  at  the  edge  of  the  lowan  drift-sheet,  both  in  Illinois  and 
in  Iowa,  gives  it  a  more  or  less  direct  genetic  relationship  witl^H 
the  ice.  The  gradation  of  the  loess  into  glacial  clays  furthei^B 
tends  to  conform  the  association  of  the  loess  with  glacial  ac- 
tion. The  influence  of  glacial  action  is  also  shown  in  the 
presence  of  silicates,  which  are  decomposable  under  prolonged 
weathering,  and  of  calcium  and  magnesian  carbonates,  none 
of  which  can  be  supposed  to  be  from  residuary  clays.  The 
loess  seems  to  have  been  formed  by  felacio- fluvial  action,  he 
(Chamberlin)  assuming  (a)  the  presence  of  the  ice-sheet  at 
the  chief  stage  of  deposition;  (6)  a  very  low  slope  of  land 
and  consequent  wide- wandering  glacial  rivers;  (c)  the  devel- 
opment of  extensive  flats  over  w^hich  the  silts  were  spread; 
(d)  great  periodic  extension  of  glacial  w^aters  caused  (1)  by 
periods  of  warm  weather  in  the  melting  season,  and  (2)  by 
warm  rains.  Upon  the  retreat  of  the  waters,  he  concludes, 
extensive  silt-covered  flats  would  become  exposed  to  the 
sweeping  influence  of  the  wind;  and  when  dried  the  silt  would 
be  borne  in  great  quantities  over  the  adjacent  uplands*  Thus 
were  formed  the  aeolian  loess,  the  aqueous  loess  having  been 
formed  by  the  first  process  above  mentioned.  Again,  he  says : 
"While  individual  types  of  both  deposits  (seolian  and  aqueous) 
are  not  diiflcult  to  find,  a  criteria  or  series  of  criteria  of  gen- 
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era]  applicability  which  shall  distinguish  the  two  and  assign 
to  each  its  appropriate  part  are  wanting." 

Mr.  Udden  says'"  that  "the  wind  has  been  very  important 
and  perhaps  more  potent  and  far-readiing  in  its  influence  in 
the  forming  of  the  loess  than  w^ater  deposition,"  his  opinion 
being  based  upon  his  study  of  the  wind  as  a  geological  agent. 
*'It  is  necessary,"  he  continues,  **to  speak  of  the  objections  to 
aqueous  deposition  based  upon  topographic  relations  of  the 
loess.  This  deposit  not  only  borders  valleys,  but  blankets 
interfluvial  tracts  as  well,  often  resting  on  an  eroded  surface 
like  snow^.  It  is  found  on  the  highest  as  well  as  the  lowest  parts 
of  previously  eroded  tracts.  It  is  not  rare  to  find  it  occurring 
at  elevations  differing  several  hundred  feet  within  the  dis- 
tance of  a  few  miles.  The  occurrence  of  terrestrial  shells  in 
the  loess  is  also  a  serious  objection  to  the  aqueous  deposition 

I  theory^  especially  of  deposition  in  a  large  body  of  water. 

I  ^'Adequacy  of  wind,  as  shown  in  the  Mississippi  valley,  to 
farm  aeolian  deposits,  is  shown  as  follows:  (a)  The  universal 
presence  of  mineral  dust  in  the  atmosphere,  and  its  constant 
settling,  necessitates  its  accumulation  in  places  where  erosion 

lis  at  a  standstill  or  where  it  does  not  exceed  the  rate  of  at- 
mospheric sedimentation,  (6)  Erosion  of  the  flat,  loess-cov- 
ered uplands  is  at  the  present  time  exceedingly  slow  as  com- 
pared with  the  average  rate  of  denudation  of  the  whole  Mis- 
sissippi valley, 

I  "Rain-water  on  a  level  surface  appears  to  soak  into  the 
ground  as  rapidly  as  it  falls,  even  in  the  heaviest  rains.  This 
is  especially  true  where  the  surface  is  covered  with  vegetation. 
By  far  the  greater  part  of  the  land  area  in  the  region  of  the 
loess  consists  of  such  flat  land.  And  where  the  drainage  of  the 
area  is  so  sluggish  as  not  to  equal  the  secular  accumulations  of 
atmospheric  dust  on  the  land  surface^  loess  dust  would  of 
course  accumulate, 

"In  this  mechanical  composition  fine  wind-sediments  and 
loess  are  largely  identical.  The  bulk  of  each  consists  of  par- 
ticles l-16th  to  l-64th  of  a  millimeter  in  diameter,  with  two 
nearly  symmetrically  decreasing  series  of  admixtures  above 
and  below  their  size.  No  aqueous  deposit  with  such  a  range  of 
altitude  in  so  few  miles  could  be  so  uniform  in  its  mechanical 
composition  as  the  loess  is.  Again,  were  the  deposits  composed 
of  as  fine  material  as  it  is  and  laid  down  by  water,  it  would 
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show  a  bedded,  laminated  structure.     Wind  action  alone  c!^^ 
account  for  its  being  such  a  compact  substance  as  it  is. 

**The  multiple  age  of  the  loess  is  as  easily  accounted  for,  as 
with  the  many  climate  changres  attendant  upon  the  periods  of 
the  ice  age,  conditions  may  readily  at  different  timers  have  so 
far  favored  the  work  of  the  wind  as  to  have  allowed  the  ao^f 
cumulation  and  the  preservation  of  its  sediments," 

Concerning  the  loess  deposits  of  Montana,  N,  S.  Shaler 
says:"  "The  condition  of  the  formation  of  this  loess  deposit 
may  be  observed  at  any  time  when  the  earth  is  dry  and  the  • 
wind  is  strong  enough  to  lift  the  dust,  as  is  the  case  for  a  con- 
siderable part  of  the  year.  From  the  surface  of  the  benches 
of  the  valleys,  as  well  as  from  the  scantily  vegetated  lower 
parts  of  the  mountain  ranges,  dust  is  blown  to  and  fro  in 
large  quantities.  So  long  as  it  encounters  no  closely  set  vege- 
tation it  does  not  come  to  rest*  It  is  only  when  it  finds  its  way 
amid  densely  set  plants  in  the  limited  areas  watered  by  snow- 
fed  streams  that  it  escapes  from  the  controlling  winds,  I^B 
such  places  it  Is  quickly  fixed,  to  remain  ao  as  long  as  the  natu- 
ral or  artificial  irrigation  continues.  The  process  of  wind 
erosion  here,  as  elsewhere  under  like  conditions,  serves  to  proJB 
doce  and  transport  a  great  amount  of  fine  detritus  to  the  posi- 
tion where  it  may  be  readily  taken  up  by  the  rivers  and  sent 
on  its  way  to  the  sea.  The  result  of  this  action  is  at  once  to 
increase  the  efficiency  of  river  work,  and  to  overburden  the 
streams  with  fine  sediment.  Incidentally  it  serves  to  diminish 
the  down-cutting  of  the  upper  parts  of  a  river  system,  the 
parts  just  below  the  true  torrents  in  which  arid  conditions 
most  occur,  by  overloading  the  waters  with  transporting  ma- 
terial. Thus,  in  an  arid  mountainous  region  there  is  an  upper 
zone  of  true  torrent  work,  and  below  it  a  valley  zone  where  the 
erosion  is  of  a  very  contrasted  nature,  being  evenly  and  widely 
distributed  with  and  serial  delivery  of  the  detritus  of  the 
streams.'* 

Concerning  the  loess  of  Minnesota,  F.  W-  Sanderson,  in  sub- 
stance, writes  :"*  "The  loess  as  a  deposit  in  this  region  is  never 
more  th^n  a  thin  veneer,  seen  occasionally  on  the  highest  hills* 
It  is  therefore  scarcely  a  typical  loess,  since  being  near  the 
surface  the  humic  acids  have,  from  time  to  time,  as  it  was  laid 
down,  had  ready  access  to  it.    It  is  a  wind-borne  dust  that  was 


11.  Bull.  QeoL  Sot.  Amer*  toL  X.  pp.  246,  247 

12.  Bull.  O^ol,  Soc  ADn?r..  vol.  X,  p.  34&. 
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not  deposited  rapidly  enough  to  produce  deep  and  wide  beds  of 
loess.  Its  blanket-like  distribution,  its  evanescent  relations  to 
the  soil  above*  and  the  undoubted  water  or  ice  deposits  below 
strongly  suggest  that  the  material  springs  from  the  finely  sub- 
divided glacial  debris  scattered  during  the  periods  following 
the  ice  invasions.  Touching  the  further  question  of  evidence 
that  this  loess  is  geolian  instead  of  aqueous  in  origin,  the  follow- 
ing points  can  only  be  summarily  stated:  (a)  The  loess  of 
Minnesota  does  not  occur  in  any  one  of  the  1000  lakes  of  that 
state,  existing  or  extinct,  whose  deposits  have  been  described. 
(6)  It  does  occur  on  the  higher  levels  of  the  glacial  drift. 
(e)  When  in  relation  with  dune  sands,  it  is  found  higher  than 
they;  whereas,  as  a  water  deposit  it  would  be  lower — that  is, 
farther  from  the  shore-line  of  deposition,  (d)  It  is  frequently 
liable  to  carry  loam  within  it,  thus  pointing  to  zones  of  vegeta- 
tion/*'* 

Concerning  the  loess  of  Iowa*  Mr.  Shimek  says :"  "It  will  be 
observed  that  the  proportion  of  local  aquatic  shells  found  in  the 
loess  here  and  elsewhere"  is  comparatively  insignificant,  and 
what  is  true  of  species  applies  with  even  greater  force  to  in- 
dividuals. The  fossil  shells  of  aquatic  species  occur  very  spar- 
ingly, and  even  the  aquatic  fossils  found  belong  to  the  fauna 
of  small  ponds  or  streamlets,  which  may,  and  often  do,  re- 
main dry  during  the  greater  part  of  the  summer,  and  their 
presence  in  nowise  proves  that  large  bodies  of  water  existed 
where  the  loess  was  deposited.  Indeed,  the  total  absence  of 
species  which  are  truly  fluviatile,  or  which  at  least  prefer  large 
bodies  of  water,  would  point  to  the  contrary  conclusion.  Had 
large  streams  or  other  bodies  of  water  existed  where  the  loess 
is  deposited,  thus  furnishing  conditions  favorable  to  a  fluvia- 
tile fauna,  it  is  reasonable  to  suppose  that  some  of  these  shells 
would  be  found  fossil  to-day  to  relate  the  story  of  the  condi- 
tions under  which  they  existed;  yet  no  such  evidence  has  ever 
been  found  in  undoubted,  undisturbed  loess,  and  the  con- 
clusion that  such  large  bodies  of  water  did  not  exist  where 
loess  13  found  is  irresistible*  Indeed  the  moluscan  fauna  of 
the  loess  points  to  comparatively  dry  upland  terrestrial  con- 
ditions, such  as  exist  over  the  greater  part  of  Iowa  to-day.    It 

\H,  fu  this  [»a[H'i-  parA^rai^bs  wltbLo  quatatlon  murks  ace  ubuuHjt  quotM  direct, 
thougb  not  alvrft^H,  Iti  ell  cajieH,  bowever,  wbei'^^  the  quotatluii  marka  are  us^d  ihef 
Are  in  thf  miilii  the  lAo^iige  of  the  author  quoted, 

IK    Amer.  Geo!.,  vol.  XXXVlll.  1001. 

IS*    Olreti  oa  nli^   Idtroti  Heat  ion   uC   Kt'C^nt  AUd  FoaaU   Molluseaa   a.t   Iowa  Cltjr. 
mMtf  Am^t,  Geol.,  voi.  XXVlll,  PP-  ^45  357. 
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suggests  land  surface  clothed  with  vegetation  offering  shelter 
and  food  to  snails — a  vegetation  developed  under  medium  con- 
ditions of  moisture  and  temperature,  such  as  exist  here  (in 
Iowa)  to-day." 

Mr.  Leverett  again  says,  concerning  the  loess  :**  ^*The  north- 
ern border  of  the  loess,  both  in  western  Illinois  and  in  eastern 
Iowa,  appears  to  have  been  determined  by  the  ice-sheet.  The 
loess  is  apparently  an  apron  of  silt  spread  out  to  the  south  by 
water  issuing  from  the  ice-sheet*  It  is  loose-textured  at  the 
north  and  is  finer  textured  toward  the  south,  showing  a  de- 
crease in  the  strength  of  the  depositing  currents*  The  wide 
extent  of  the  loess  over  uplands  has  led  to  a  consideration  of 
the  influence  of  wind  as  well  as  water  in  its  distribution.  The 
wide  extent,  however,  appears  to  be  due  to  water  distribution 
rather  than  wind.  Wind  action  apparently  came  into  force 
subsequent  to  the  water  distribution  and  is  minor  in  impor- 
tance/' 

Concerning  the  loess  in  Wisconsin,  Mr.  Salisbury  says:" 
"The  loess  at  Devil's  lake  and  at  Ableman%  like  that  in  the 
vicinity  of  Green  lake,  was  certainly  deposited  by  water,  and 
water  associated  with  the  ice  of  the  last  glacial  epoch.  With 
the  loess  at  Ableman's  is  to  be  correlated  the  clay  in  the  valley 
of  the  Balboa  and  the  loams  and  clays  in  various  other  parts  of 
the  state.  It  is  distinctly  stratified  in  places,  and  constitutes, 
at  any  rate  covers,  the  valley  flats/' 

Summarjf  of  OpiJiions  CoTiceiyiing  the  Origin  of  the  Lroess* — 
The  adobe  claj^s  of  the  West  and  the  loess  of  China  are  un- 
doubtedly and  universally  accepted  to  be  of  seolian  formation. 
But  the  deposits  throughout  the  Mississippi  valley  are  said  by 
Chamberlin,  Leverett  and  others  to  be  in  the  main  a  silt  forma- 
tion derived  from  the  ground-up  rock-flour  of  the  glacial  drift 
deposits.  They  further  believe  that  the  deposit  was  laid  down 
in  the  slow-moving  water  in  the  rivers  and  smaller  streams  at 
the  foot  of  the  glacier.  To  this  h>T)othesis,  however,  there  are 
many  objections,  some  of  which  are:  (a)  The  loess  continued 
from  Wisconsin  along  the  Mississippi  to  the  delta  of  that 
stream-  (6)  The  composition  of  the  loess  of  China  and  the 
adobe  of  the  southwestern  part  of  the  United  States  is  said  to 
be  identical  with  that  of  the  loess  of  Iowa,  which  seems  to  be 
good  evidence  that  both  were  formed  in  the  same  way.   (c)  The 

16.    Jour,  of  Oeol.,  toI.  IV»  p.  244. 
IT.    Jour,  of  GeoLi  vol.  IT,  p.  920. 
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^loeas  deposits  of  the  lower  Mississippi  valley,  the  loess  of 

rChina,  the  Albuquerque  loess  (Herrick),  and  many  other  loess 
deposits  are  not  within  500  miles  of  any  glacial  region. 
<d)  The  loess  of  the  Mississippi  river  and  tributaries  is  on  the 
leeward  side  of  the  streams,  or  is  at  least  highest  on  that  sidei 
which  seems  to  be  good  evidence  of  wind  accumulation, 
(e)  The  loess  varying  in  altitude  from  500  to  1000  feet  within 
a  few  miles  at  many  places  in  the  central  valley  of  the  United 
States  seems  to  be  an  unsurmoun table  obstacle  to  the  water- 
deposition  theory*  (f)  It  is  difficult  to  see  how  sediment  of 
any  sort  could  be  deposited  in  water  without  being  stratified, 
the  loess  with  few  exceptions  being  unstratified.  (g)  The  fos- 
sils in  the  loess  of  Iowa  as  well  as  in  that  of  the  Rio  Grande 

ri^gion.  New  Mexico,  are,  with  two  exceptions,  all  land  species, 
and  the  exceptions  belong  to  the  pond  type  of  fossils,  thus 
eeming  to  indicate  that  no  large  body  of  water  ever  occupied 
region  during  the  formation  of  the  ioess.  To  use  the  words 
of  Mr-  Shimek.  above,  **had  large  streams  or  other  large  bodies 
of  water  existed  where  the  loess  is  deposited,  thus  furnishing 
conditions  favorable  to  a  fluviatile  fauna,  it  is  reasonable  to 
ippose  that  some  of  these  shells  would  be  found  fossil  to-day 
to  relate  the  story  of  the  conditions  under  which  they  were  de- 
posited*  Yet  no  such  evidence  has  ever  been  found,"  The 
fossils  of  the  loess,  identified  by  Shimmek  and  otHers,  are 

.  identical  with  those  now  found  on  the  steppes  of  Asia,  where 
that  deposit  is  now  in  the  process  of  formation.  The  evidence 
from  this  point  of  view,  that  taken  by  Mr.  Shimmek,  seems  to 
point  to  the  conclusion  that  the  loess  was  formed  by  subaerial 
action  which  was  principally  aeolian.  The  ever-blowing  winds 
blew  dust  from  the  mountains,  table- lands  and  plains  and  from 
the  barren  areas  at  the  foot  of  the  glacier.  This  dust  collected 
in  grassy  regions  and  in  the  valleys  and  canyons,  where  it  was 
80  protected  that  it  was  not  moved  farther  by  the  winds.  There 
it  accumulated,  the  puzzle  of  the  geological  world. 

Again,  to  return  to  the  view  taken  by  Messrs.  Chamberlin 
and  Leverett  (and  they  are  still  finding  evidence  to  verify 
their  hypothesis),  the  loess  seems  to  have  been  deposited,  for 
the  most  part,  by  glacial  streams  at  or  near  the  foot  of  the  ice^ 
sheet.  To  use  the  substance  of  Mr.  McGee's  conclusion  on  this 
subject,  (a)  the  loess  is  commonly  fine,  homogeneous,  free 
from  pebbles  or  other  adventitious  matter,  and  either  massive 
or  so  obscurely  stratified  that  the  bedding  plains  are  usually 
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obscure  or  inconspicuous.  (6)  It  commonly  contains  unoiu^ 
dized  carbonate  of  lime  in  such  quantities  as  to  effervesce 
freely  under  acids,  (c)  It  frequently  contains  nodules  and 
minute  ramifying  tubules  of  carbonate  of  lime,  (d)  In  manjj 
regions  it  contains  abundant  shells  of  land  and  fresh-watei 
mollusca.  (e)  It  is  commonly  so  friable  that  it  may  be  re- 
moved with  a  spade  or  impressed  with  the  fingers;  yet  it  re- 
sists weathering  and  erosion  in  a  remarkable  manner,  second 
only  to  the  more  obdurate  clastic  or  crystalline  rocks* 

In  the  north  of  Iowa  the  loess  grades  either  into  water4aid" 
gravel- beds  or  into  stratified  sand,  and  in  the  middle  latitudes 
it  commonly  passes  into  stratified  and  evidently  water-laid 
sand.  At  the  south  it  grades  either  into  a  peculiarly  assorted 
but  variable  glacial  deposit  evidently  modified  by  contempora- 
neous aqueous  action,  or  into  water-laid  sand.  So  the  strat- 
igraphic  relations,  apart  from  the  structural  features,  ally 
the  formation  with  water-laid  deposits  and  indicate  a  certain 
community  of  origin  between  its  finely  comminuted  materials 
and  the  coarser  aqueo-glacial  materials  of  its  base.  It  is  the 
finer  grist  of  the  ice-mill  laid  down  in  ice-bound  lakes  and 
gorges  as  the  Pleistocene  glacier  shrunk  by  surface  melting 
and  retreated  northward. 

Remarks  on  the  Ongin  of  the  Loess. — It  seems  evident  that 
a  large  part  of  the  loess  is  aeolian  in  formation ;  but  further  in- 
vestigations and  the  discoverj^  of  criteria  by  which  it  can  be 
distinguished  froni  the  aqueous  type  are  yet  needed  to  de- 
termine how  much.  It  is  quite  probable  that  the  aeolian  and 
aqueous  agencies  worked  simultaneously  in  the  same  reg'ion* 
and  this  accounts  for  the  geological  tangle.  As  the  glacier  de- 
parted the  plains  of  America  it  must  have  left  a  barren  strip 
in  its  rear  many  miles  in  width*  an  area  at  its  final  retreat 
probably  half  as  large  as  the  United  States.  In  this  barren 
waste  the  agencies  of  water  and  wind  vied  with  each  other 
in  moving  the  lighter  material  left  by  the  ice-sheet.  The 
streams  deposited  their  sediments  in  the  slackened-water  re- 
gions»  while  the  wind  drifted  its  deposits  everywhere,  mixing' 
with  the  aqueous  formation  wherever  it  came  in  contact  with 
it,  otherwise  depositing  it  on  the  leeward  side  of  obstructions 
and  in  the  grassy  regions  to  the  south,  which  were  gradually 
advancing  northward  as  the  glacier  retreated. 


a 

iii 


I 


Geological  Papers.  109 

GLACIAL   MAEIHE  DELTAS* 

L  Deltas  Deposited  in  Front  of  the  Ice  in  the  Open 
Sea. — This  class  spread  outward  in  round  or  irre^lar  fan 
shape  when  deposited  over  broad  and  rather  level  plains  where 
the,v  were  free  to  expand  in  all  directions;  but  in  narrow 
Talleys  their  slopes  were  necessarily  determined  in  part  by 
adjacent  hills.  They  conspicuously  show  the  characteristic 
liorizontal  transition  of  sediments,  from  coarse  at  the  north 
to  finer  material  toward  the  south,  that  is*  away  from  the 
mouth  of  the  glacial  river*  The  delta  Indications  are  unmis- 
takable. 

2.  Ice-bordered  oe  Narrow  Mabine  Deltas, — These  are 
usually  much  longer  from  north  to  south  than  from  east  to 
west^  having  but  little  of  the  fan  shape.  At  their  southern 
ends  they  pass  by  degrees  into  clays  having  the  same  level, 
like  the  delta  plains  above  described.  They  are  found  in  val- 
leys or  level  regions  much  broader  than  they  are,  where  there 
is  no  topographical  reason  why  a  delta,  if  deposited  in  the 
open  sea,  should  not  have  spread  outward  in  fan  shape.  Evi- 
dently the  glacial  rivers  flowed  into  channels  which  were  open 
toward  the  sea,  but  at  the  sides  were  bordered  by  ice  which 
covered  the  rest  of  the  valleys  and  prevented  the  delta  from 
apreading  out. 

That  these  deltas  are  marine  is  attested  by  the  marine 
fossils. 

Fringing  Lake  Sediments. — This  class  embraces  deposits 
of  suspended  material  brought  out  from  the  ice  into  the  bor- 
dering lakes  by  glacial  streams  and  spread  over  their  bottoms. 
It  is  a  somewhat  stratified  material  of  the  clayey  tj'pe,  some- 
times bearing  lacustrine  fossils.  It  is  often  commingled  with 
etony  material  dropped  by  floating  ice  from  tlie  edge  of  the 
glacier,  but  not  in  noticeable  quantities.  It  is  also  always 
<^mmingled  with  wash  from  the  adjacent  land  not  covered  by 
ice. 

Bordering  Sea  Sediment.— This  class  differs  from  the  pre- 
ceding in  the  fact  that  the  waters  were  not  imponded  in  ice, 
and  in  the  fact  that  the  deposits  are  commingled  with  oceanic 
sediments  and  marine  fossils,  and  impregnated  with  saline 
^'Waters,  which  may  or  may  not  have  been  wholly  removed  sub- 

luently. 

Local  Formations  Produced  by  Floating  Ice.— These  de- 
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Iposits  were  laid  down  by  fringing  glaciers  in  lakes   (lakes 
'usually  formed  by  glacial  damming)  or  in  the  ocean. 

Foreign  Formations  Produced  by  Floating  IcE.-^These 
are  essentially  marine  deposits,  and  are  due  to  icebergs  de- 
rived from  distant  glaciers.  These  bear  to  the  point  of  deposit 
material  wholly  of  foreign  origin. 

Shore  Ridges  Due  to  Ice  Push. — In  the  northern  latitudes 
the  shore  action  of  ice  (not  including  icebergs)  is  very  notice- 
able, producing  shore  ridges  of  unusual  strength. 

Littoral  Deposits.— If  we  confine  the  above  class  to  those 
ridges  which  were  pushed  upon  shore  above  the  reach  of  the 
waters,  we  need  also  to  recognize  a  class  which  was  deposited 
beneath  the  border  of  the  body  of  the  water,  since  they  were 
deposited  by  ice  action.  To  this  class  is  griven  the  name  "lit- 
toral deposits/' 

Off-shore  Deposits. — These  embrace  the  material  of  the 
ice  action  off  shore  borne  back  in  suspension  or  by  ice-flows  into 
still  waters  and  there  deposited.  They  must»  in  the  nature  of 
the  case,  simulate  the  formations  produced  by  floating  ice  de* 
rived  from  glaciers  (Chamberlin), 

DuNES*~These  are  dunes  similar  to  any  other  class  of 
dunes,  except  that  the  material  is  made  upp  in  part,  of  grains 
formed  by  glacial  grinding  instead  of  disintegrated  and  wave 
wear^  and  in  their  correlation  with  the  ice-border  and  the 
glacial  waters  that  issued  from  the  ice,  rather  than  wnth  the 
sandy  shores  of  lakes  and  rivers  (Chamberlm)* 
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MY  EXPEDITION  TO  THE  KANSAS  CHALK  FOR  1907. 

By  CHAttMcs  H,  SxfiusBEBGr  LawreQCiv 

1  T  still  remains  my  privilege  to  tell  this  Academy  of  another 
^  successful  expedition,  in  the  Chalk  of  Kansas  during  the 
past  season.  My  oldest  son,  who  has  been  my  chief  assistant 
since  he  was  twelve  years  old,  feeling  that  he  -was  perfectly 
capable  of  carrying  on  my  work  in  the  field  without  my  pres- 
ence, insisted  on  my  remaining  at  home  in  my  laboratory.  He 
promised  to  keep  me  busy  by  sending  in  new  material. 

I  am  delighted  to  tell  you  that  he  did  all  he  promised  to,  and 
I  was  well  satisfied  with  the  results,  I  was  indeed  kept  busy 
opening  boxes  and  preparing  the  tons  of  fossils  he  sent  to  me, 
and  it  was  almost  as  great  a  pleasure  as  to  find  it  myself,  with- 
out the  discomforts  attending  the  actual  discovery  in  the  field, 
to  open  up  to  the  light  a  finely  preserved  specimen  collected  by 
the  second  generation  of  fossil  hunters.  He  sent  me  the  best 
specimen  of  the  great  ram-nosed  Tylosaurus  dyspelor  I  have 
ever  discovered.  The  entire  column,  except  a  few  caudal  verte- 
brae, are  present,  many  continuous.  And,  strange  to  tell,  for 
the  first  time  the  minute  last  caudal  vertebrae  are  present,  the 
last  six  measuring  a  fraction  over  an  inch  in  length,  and  the 
terminal  one  a  mere  nodule  of  bone,  less  than  three-tenths  of 
an  inch  in  diameter.  There  are  about  126  vertebrae,  instead  of 
116,  according  to  the  skeleton  described  by  Doctor  Williston, 
So  the  number  must  vary,  or  the  last  minute  ones  had  been 
lost  in  the  University  specimen.  Further,  the  caudal  vertebrae 
decreased  in  all  their  proportions  regularly;  each  one  is  a 
mUlimeter  smaller  than  the  preceding  one.  Consequently,  as 
I  believe,  the  mounted  and  restored  Bourne  specimen,  in  the 
American  Museum,  with  a  short,  crooked  tail,  is  abnormal,  and 
not  natural,  as  Doctor  Osboro  was  led  to  believe.  I  have  an- 
other specimen  I  will  mention  later,  of  the  same  size,  in  which 
the  tail  turns  up  in  the  same  way  that  their  specimen  turns 
down,    Tylosaurm  has  a  long,  flexible,  eel-like  tail 

Another  fine  specimen  sent  from  the  field  was  a  complete 
IjikulL  with  mandibles,  of  a  new  species  of  the  Cretaceous  sea- 

^rtoise  Toxochelys.  This  I  believe  belongs  to  the  new  species 
of  which  I  sent  to  Yale  a  couple  of  years  ago  a  nearly  complete 
carapace  and  plastron,  described  by  Doctor  Weitand  as  Toxo* 
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chelys  bmirL    The  skull  and  mandibles  are  more  robust  than' 
the  principal  species.  Cope's  7\  latiremm,  %vider  at  the  nasal 
bones,  and  with  round  orbits*  instead  of  oblong,  as  in  latiremns. 
The  saggrital  crest  is  larger  and  sculptured* 


Another  fine  specimen  discovered  was  a  magnificent  plate  of 
Crinoids,  Uintacrinus  socialis  Marsh.  This  last  one  went, 
through  the  efforts  of  Mr*  Springer,  to  the  National  Museum. 
It  contains  150  fine  calaces  and  covers  an  area  of  thirty  square 
feet  There  is  still  another  fine  specimen  that  I  have  not  seen, 
but  am  assured  is  a  complete  skeleton,  except  the  head,  of 
Phit€€arjfmB  coryphaeus  Cope.  I  shall  be  glad  to  show  you 
some  of  these  specimens  of  the  life  of  the  Cretaceous,  at  my 
laboratory,  617  Vermont  street,  Lawrence,  Kan. 

I  missed  the  exhilaration  and  joy  of  discovery,  and  longed  to 
find  some  excuse  to  take  charge  of  my  party,  when  1  received 
a  letter  from  Dr*  E.  Koken,  of  the  museum  of  the  University  of 
Tiibingen,  Germany-  He  wrote  me  that  he  wished  me  to  con- 
duct an  expedition  to  the  Kansas  Chalk  for  his  museum,  and 
as  he  accepted  by  wire  my  terms,  I  have  spent  nearly  three 
months  in  his  employ.  We  have  enjoyed  the  most  delightful 
fall  weather  I  have  ever  experienced  in  the  fossil  beds^  and  our 
success  has  been  remarkable.    We  discovered  a  very  perfect 
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skull  of  the  large  ram-nosed  Tylosmirtis  dyspelor  Cope.    It  is 
four  feet  in  length,    I  cleaned  it  so  as  to  show  the  frontal  ex- 
posure, and  have  only  seen  one  skull  as  large,  the  one  mounted 
iu  the  Kansas  University,  discovered  by  the  late  Judge  West, 
The  one  I  sold  the  American  Museum  is  only  three  feet  nine 
inches  long,    A  singular  thing  occurs,  in  connection  with  this 
skull,  I  have  never  noticed  in  a  Kansas  mosasaur  before.    The 
end  of  the  ram,  or  end  of  the  premaxillse,  is  missing,  and  the 
distal  end  of  the  premaxillae  shows  the  depressions  and  eleva- 
tions of  one-half  the  suture,  as  in  the  heads  of  young  bones  of 
mammals,  and  there  had  evidently  been  a  distinct  center  of 
ossification  in  the  ram,  that  had  not  yet  united  firmly  with  the 
rest  of  the  bone,  and  had  dropped  off*    I  found  fourteen  feet 
of  the  tail  of  another  individual    There  are  eighty-six  pygal 
and  caudal  vertebrae,  and  a  complete  pelvic  arch  with  right 
femur,  tibia  and  fibula,  one  tarsal  and  metatarsal.    The  ischia 
are  directed  upward  and  a  little  outward ;  their  proximal  ends 
unite  with  the  illia,  that  lie  horizontally  with  the  column ;  the 
two  pubis  bones  are  out  of  place,  but  the  right  femur  and  other 
liones  of  the  limb  are  in  position.    This  is  the  first  time  I  have 
seen  these  bones  in  place  and  they  give  the  height  of  the  illia 
and  ischia,  19  inches ;  width  at  the  upper  ends  of  the  ischia  22 
inches,  and  20  inches  where  they  join  the  Olia.     A  great 
slightly  curved  basin   is  thus  formed.     The  ischium  is  12 
inches  long-    The  illium  is  7i  inches  long  where  it  joins  the 
ischium.    The  proximal  ends  of  the  two  bones  are  not  united, 
but  separated  by  a  space  of  several  inches.    The  pubis  is  8^ 
inches  long,  the  femur  is  9  inches  long,  and  tibia  5i  inches. 
The  len^h  of  the  preserved  limb  is  18  inches.    The  base  of  the 
abdomen  would  have  the  dimensions  of  about  20  inches  in 
width  and  over  30  inches  high  through  the  median  line — a 
powerful  trunk  region,  indeed.    The  tail  is  a  little  longer  than 
the  body,  or  about  fifteen  feet. 

To  add  to  our  good  fortune  we  discovered  a  very  beautiful 
skull  of  Platecarpiis  coryphmtis  Cope,  with  one  arch  and  front 
limb.  The  teeth  are  beautifully  preserved  and  all  the  bones, 
evidently,  of  the  head  present,  though  slightly  disassociated, 
A  very  beautiful  open  mount  can  be  made  of  this  specimen. 

It  would  occupy  too  much  time  to  tell  of  all  the  material 
collected  within  a  few  miles  of  Elkader,  the  center  of  the  rich- 
est fossil  field  in  Kansas,    But  1  will  close  by  mentioning  the 
fact  that  this  season  I  succeeded  in  securing  for  Tubingen  a 
-8  A 
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complete  valve  of  the  huge  fnoceramvs  shells  whose  broken 
fragments  strew  the  beds  of  the  Upper  Niobrara  in  western 
Gove  and  eastern  LK>gan  counties.  They  are  so  extremely  thin 
and  brittle  that  it  is  impossible  to  save  them^  without  covering 
them  with  plaster.  This  I  accomplished  in  the  case  mentioned. 
This  valve  that  shows  the  inside  is  three  feet  seven  inches  long, 
and  three  feet  four  inches  high.  One  graceful  elevated  curve 
follows  the  other,  from  the  hinge  to  the  rim.  Think  of  wander- 
ing along  the  beach  and  coming  across  one  of  these  shells 
traveling  your  way  through  the  sand.  If  you  measure  six  feet 
in  height,  this  shell  comes  up  to  your  waist,  I  remember,  after 
years  of  experience  with  canned  so-called  "cove  oysters,"  see- 
ing a  tempting  sign  "Fried  Cove  Oysters,  40  Cents  a  Dozen" 
at  a  restaurant  in  Philadelphia,  in  1876,  and  concluded  that 
I  would  enjoy  a  dozen  for  lunch.  When  in  course  of  time  the 
waiter  appeared  with  a  huge  platter,  loaded  as  high  as  possible 
With  my  fried  oysters,  I  was  very  much  astonished,  and  founi 
that  three  or  four  satisfied  my  hunger.  But  think  of  a  feast 
requiring  two  able-bodied  men  to  carry  one  dainty  morsel  in, 
on  the  half-shell,  which  would  be  sufficient  for  a  feast  of 
Titans,  for  "there  were  giants  in  those  days." 


Geological  Papers. 


US 


^ 


L 


a  fossil  tusk  found  in  the  equus  beds  in 
Mcpherson  county. 

AST  May.  while  digging  in  a  sand-pit  near  the  head  of 
the  east  branch  of  Sharp's  creek,  the  workmen  found 
what  they  at  first  thought  was  a  large  petrified  cottonwood 
root-  Upon  closer  examination  it  appeared  to  be  petrified  and 
partially  decayed  ivory.  As  soon  as  we  heard  of  it  Prof.  J.  E, 
Welin  and  myself  drove  out  to  the  place  and  examined  the 
find,  which  proved  to  be  the  right  tusk  of  a  mastodon  (M, 
Ameriea7ius?).  When  we  arrived  the  fossil  had  already  be- 
gun to  crumble,  being  exposed  to  the  sun  and  wind*  Besides, 
the  sand-bank  in  which  it  lay  had  caved  in,  so  that  the  distal 
half  and  part  of  the  base  were  broken  into  small  pieces,  so 
characteristic  of  decaying  ivory.  We  at  once  set  at  work  to 
gather  up  all  the  fragments  and  place  the  part  yet  intact  into 


; 
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a  plaster  cast  According  to  measurements  taken  by  the 
workmen  shortly  before  the  sand  caved  in,  the  tusk  was  nine 
feet  eight  inches  in  length  and  eleven  inches  in  diameter  at 
the  base,  tapering  to  a  blunt  point  about  one-half  inch  in 
diameter;  and  the  concentric  layers  that  compose  it  vary  in 
thickness  from  one  thirty-second  of  an  inch  along  the  axis 
to  one-half  inch  in  the  outer  layer* 

It  rested  on  the  right  or  outer  side,  in  a  bed  of  sand,  which 
was  covered  by  eight  feet  of  loam*  The  base  of  the  tusk  pro- 
jected about  five  inches  above  the  sand  into  the  overlying 
loam,  while  the  small  or  distal  end  was  covered  by  thirty 
inches  of  sand*  As  found,  it  rested  in  the  sand  about  thirty 
feet  above  the  creek  bank  and  about  half  way  up  the  gently 
sloping  hill  on  the  east  side,  a  distance  of  about  100  yard^_ 
from  the  creek  channel.  ^M 

The  sand  in  the  pit  where  the  tusk  was  found  shows  con- 
siderable cross-bedding  and  contains  many  layers  of  carbo- 
naceous material  and  coarser  sand  and  fine  gravel.  It  was 
twenty  feet  deep  on  the  east  or  upper  border,  and  has  been 
made  by  hauling  away  the  sand,  which  is  of  an  excellent  quE 
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ity  for  building  purposes,  being  composed  of  thick  alternating 
layers  of  both  fine  and  coarser  sand.  Some  of  this  is  hauled 
for  a  distance  of  fifteen  miles. 

The  low  hills  along  the  east  side  of  the  creek  show  for  miles 
this  same  structure  of  sand  and  gravel,  which  is  covered  by 
layers  of  ''hardpan''  and  surface  soil  of  varying  thicknesses, 
from  three  to  fifty  feet.  In  these  are  found  two  strata  of 
CaCoi  nodules,  so  common  in  this  region.  At  the  places  I  ex- 
amined they  were  from  eight  to  twelve  inches  apart,  from  one- 
fourth  to  one  and  one-half  inches  in  thickness,  and  from  six 
to  twelve  feet  below  the  surface.  Much  of  this  material  was 
found  in  the  sand  and  soil  about  the  tusk. 

Last  year,  in  another  pit  about  forty  rods  north  of  the  tusk, 
were  found  most  of  the  bones  of  a  human  skeleton,  covered  by 
about  eight  feet  of  sand  and  loam.  Some  other  bones  were 
also  found,  but  these  had  been  destroyed,  so  I  have  not  seen 
them.  According  to  descriptions  given  they  were  bones  from 
the  skeleton  of  an  animal  of  considerable  size. 

The  tusk  was  found  on  the  north  end  of  the  west  quarter 
of  section  6,  in  Jackson  township,  seven  miles  west  and  nine 
and  one-half  miles  south  of  Lindsborg,  and  one  and  one-half 
miles  west  and  four  and  one-half  miles  north  of  C!onway, 
which  is  near  the  western  limit  of  the  McPherson  Equus  beds. 

We  have  now  in  our  museum  collection  one  very  valuable 
fossil  from  this  immediate  vicinity.  It  consists  of  the  greater 
part  of  the  skull  of  a  Megalonyx  leideyi  Lindh.  It  was  dis- 
covered a  number  of  years  ago  by  Prof.  J.  Udden  and  described 
by  Dr.  J.  Lindahl,  now  of  Cincinnati,  Ohio.  The  skull  is  con- 
sidered to  be  of  great  value,  since  it  is  one  of  the  few,  and, 
besides,  the  most  complete  of  any,  ever  found. 

The  tusk  has  as  yet  not  been  reconstructed,  but  as  we  have 
all  the  pieces  it  is  hoped  that  we  will  soon  have  them  replaced 
and  the  entire  fossil  added  to  the  museum  collection  as  a  val- 
uable find  from  the  Equus  beds. 
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ANTIQUITY  OF  MAN'S  BODT-BUILDINO  INSTINCTS. 

By  L.  C.  WoosTBR,  Ph.  D..  Emporia. 

T  IFE  reaches  so  far  back  into  the  dim  recesses  of  the  earth's 
^^  history  that  the  geologist  alone  is  competent  to  make 
even  an  estimate  of  its  antiquity.  Furthermore,  the  geologist 
is  aware  that  his  estimates  of  the  lengths  of  geological  times 
are  merely  approximations  to  the  true  periods;  still,  these 
eras  of  time  are  so  vast  that  it  is  beyond  question  entirely  safe 
to  use  these  estimates  for  most  scientific  purposes.  Averaging 
the  opinions  of  several  leading  geologists,  we  may  give  the 
lengths  of  the  eras  as  follows :    • 

Archean    10+  million  years. 

Proterozoic   17J  " 

Cambrian   6  " 

Ordovician   6  " 

Silurian    2i  " 

Devonian    3i  " 

Carbonic   4i  " 

Jura-Trias   3J  " 

Cretaceous   3i  " 

Tertiary   2  " 

Quaternary    1  " 

Total  60+  million  years. 

Before  giving  the  times  of  appearance  of  the  several  body- 
building instincts,  it  will  be  necessary  to  discuss  briefly  the 
signification  of  this  new  term  in  biology. 

An  instinct  has  been  defined  as  a  propensity  of  each  indi- 
vidual to  do  those  things  which  reason  afterwards  pronounces 
to  be  good,  and  which  were  done  prior  to  experience  and  inde- 
pendent of  instruction. 

Professor  James  says  that  an  instinct  is  usually  defined  as 
the  faculty  of  acting  in  such  a  way  as  to  produce  certain  ends, 
without  foresight  of  the  ends,  and  without  previous  education 
in  the  performance.  (Psychology,  Brief  Course,  page  391.) 
Professor  James  further  says  that  instincts  are  functional 
correlatives  of  structure,  and  that  with  the  presence  of  a  cer- 
tain organ  goes  almost  always  a  native  aptitude  for  its  use. 
This  organ  is  used  in  response  to  a  certain  stimulus,  says 
Professor  James,  and  this  stimulus  may  \h  .as 
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hunger  and  cold ;  a  perception,  as  the  sight  of  food  or  fire 
a  distance;  or  an  idea  stimulus,  as  the  remembrance  of  a  pre- 
vious dinner  or  warm  place  brought  to  mind  by  a  growl  ol 
the  sound  of  a  distant  whistle.     The  Illustrations  of  these" 
three  kinds  of  stimuli  are  in  part  mine. 

Sensations  and  perceptions  are  objective  stimuli  to  the  use 
of  the  organs  of  the  body;  ideas  are,  in  some  measure,  sub- 
jective stimuli;  but  a  fourth  and  very  important  class  of 
stimuli  is  purely  subjective*  Prof*  Joseph  Baldwin  (Interna- 
tional Education  Series,  vol*  vi,  p,  16)  calls  this  fourth  group 
of  stimuli  blind  impulses  implanted  by  the  Creator,  and  Pro- 
fessor James  terms  these  subjective  stimuli  native  aptitudes 
for  the  use  of  the  various  parts  of  the  body* 

These  blind  impulses,  these  native  aptitudes,  must  inhere 
in  the  life  of  the  body,  for  life  alone  is  static  as  it  develops  its 
powers  in  the  midst  of  the  stream  of  matter  passing  througrh 
the  body,  and  life  alone  can  inherit  the  capacities  and  tenden-^ 
cies  of  ancestral  life.  ^M 

It  may  be  a  relief  to  all  psychologists  who  read  this  paper 
to  be  reminded  that  the  Dictionary  of  Philosophy  and  Psy- 
chology, edited  by  Prof,  J.  Mark  Baldwin,  defines  instinct  as 
an  inherited  reaction  of  the  sensori-motor  type,  relatively 
complex  and  markedly  adaptive  in  character,  and  common  to 
a  group  of  individuals.  The  dictionary  further  says  (page 
555)  that  it  is  definitely  a  biological  and  not  a  psychological 
conception;  that  no  adequate  psychological  definition  of  in- 
stinct is  possible,  since  the  psychological  states  involved  are 
exhausted  by  the  terms  sensation  (and  also  perception),  in^H 
stinct  feeling,  and  impulse,  ^" 

The  Dictionary  of  Philosophy  and  Psychology's  definition  of 
instinct  rules  out,  on  the  one  hand,  the  application  of  the  term 
instinct  to  tendencies  and  impulses  which  do  not  have  definite 
native  motor  channels  of  discharge,  and,  on  the  other,  those 
reflexes  that  are  simple  and  not  adaptive. 

As  the  term  instinct  is  strictly  a  biological  tenn,  it  may  be 
modified  in  any  way  to  suit  the  special  needs  of  a  study  of  life 
activities.  It  has  seemed  wise  to  the  writer,  therefore,  to 
restrict  the  term  'instincts''  to  those  powers  of  life  by  which 
the  several  parts  of  the  body  are  used  without  instruction  to 
gain  appropriate,  beneficent  ends ;  and  to  use  the  term  "body- 
building instincts"  to  designate  those  powers  of  life  by  which 
the  several  parts  of  the  body  were  made  for  some  beneficent 
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use  in  accordance  with  the  practice  of  a  long  line  of  ancestors. 
Both  body-building  and  body-using  instincts  are  adaptive  and 
mutually  reactive,  a  changing  use  inducing  a  changing  struc- 
ture, and  a  changing  structure  making  possible  a  more  rapidly 
changing  use. 

In  the  developing  embryo  life  begins  all  the  parts  of 
the  body  and  completes  several  of  them  before  the  little 
organism  has  any  use  for  these  structures*  Thus  the  digestive 
and  respiratory  apparatuses  are  ready  for  use  before  food  and 
air  can  enter  them,  and  the  blood-vessels  and  muscles  are  be- 
gun before  they  are  needed.  So  use  by  an  ancestor  determines 
structure  in  a  descendant,  and  not  the  operation  of  chance  or 
the  effect  of  an  external  environment.  Where  use  varies  in  the 
parent,  the  structure  and  use  vary  in  the  descendant,  but  only 
to  an  almost  infinitesimal  degree,  fortunately,  in  all  but  a  very 
few  of  the  descendants. 

Even  a  careless  observer  must  have  noted  that  the  lower 
animals  possess  body-building  instincts  and  instincts  proper 
^ery  much  like  our  own.  The  evolutionist  has  inferred,  be- 
cause of  this  and  other  reasons,  that  the  higher  animals  have 
l)een  evolved  from  the  lower  ones^  not  suddenly,  but  by  the 
accumulation  of  infinitesimal  variations  through  long  eras  of 
time,  many  millions  of  years  in  duration. 

It  would  not  be  germane  to  the  purpose  of  this  paper  to  at- 
tempt to  prove  the  correctness  of  this  view  of  the  evolutionist. 
Indeed,  so  few  now  hold  the  contrary  theory  such  an  at- 
tempt would  scarcely  be  necessary  under  any  circumstances. 
It  may  be  well,  however,  to  mention  one  confirmatory  proof 
which  has  many  interesting  bearings  on  the  subject  we  are 
considering. 

Professor  James  says  that  certain  instincts  in  man  become 
habits  if  the  tendencies  are  used  consciously  in  the  perform- 
ance of  work;  otherwise  these  instincts  become  dormant  and 
may  never  be  fully  functional  during  the  lifetime  of  the  indi- 
viduaL  In  like  manner,  as  has  been  already  stated,  the  body- 
building instincts  become  weakened  in  the  descendant  if  the 
part  to  be  made  had  not  been  used  by  its  ancestors ;  and  such 
parts  become  vestigial  in  remote  succeeding  generations  if  the 
disuse  is  persisted  in,  The  eyes  of  the  cave-fish  have  un- 
doubtedly become  vestigial  in  this  way;  and  man's  ancestors 
have  discontinued  the  use  of  so  many  parts  that  one  anatomist » 
Wiedersheim,  declares  that  he  has  found  180  parts  in  man's 
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body  which  are  vestigial.  On  the  other  hand,  our  ancestors 
have  used  various  parts  and  organs  to  an  increasingly  greater 
extent  than  the  same  parts  and  organs  were  used  by  our  atOl 
more  remote  progenitors,  with  the  result,  as  it  is  hoped  this 
paper  will  show,  that  the  parts  and  organs  appear  in  the  fol- 
lowing generations  down  to  man  of  the  present  time  with  more 
and  more  complex  structures  and  greatly  increased  functions, 
all  because  the  life-powers  are  educable. 

The  most  primitive  of  all  organs  in  the  bodies  of  animals  is 
the  digestive  cavity.  This  statement  is  supported  by  the  em- 
bryologist,  the  evolutionist,  and,  in  a  somewhat  indirect  way, 
by  the  paleontologist. 

The  embryologist  finds  that  the  fertilized  eggs  of  all  metazoa 
become  in  succession  morulas,  blast ulas,  simple  gastrulas,  and 
complex  gastrulas,  as  they  develop.  This  in  itself  w^ould  not 
be  especially  interesting  had  not  the  embryologist  discovered 
that  these  stages  of  development  of  the  embryo  possess  coun- 
terparts in  a  series  of  adult  animals  of  lower  classification. 
Thus  he  finds  the  following  corresponding  forms : 

Fertilised   egg * .    Hematococcus. 

Morula , , Pandorina  and  eudorina, 

BJa^tuia    . » Volvox* 

Simple   gastmJa    .,,*,..    Fresh-water  hydra. 

Complex  gastnjla .*,-**,  * ,. .    Worm^  amphibian^  reptile  (Therio- 

donts),  lower  mammal,  man. 

The  evolutionist  explains  this  remarkable  series  of  corre- 
sponding structures  by  calling  attention  to  the  fact  shov-n  in 
geology  that  the  lower  forms  of  life  appeared  on  earth  first, 
and  then  successively  higher  forms,  such  as ;  Protozoa,  coalen- 
terates,  worms,  fish,  amphibians,  reptiles,  lower  mammals, 
andj  lastly,  man.  The  law  of  development  he  has  found  to  be 
such  that  only  one  in  a  million  of  each  species  develops  struc- 
tural characteristics  of  higher  importance,  while  the  other 
999,999  have  remained  like  their  ancestors.  The  descendants 
of  these  stay-behinds  remain  on  earth  to-day  little  changed, 
except  in  minor  details  of  structure,  and  thus  serve  to  show 
to  the  evolutionist  what  his  ancestors  have  been  back  to  the 
beginning. 

In  this  list  of  ancestors  we  find  that  the  sponges  and  ccelen- 
terates  were  the  first  to  take  the  gastrula  form,  and  thus  were 
the  first  to  possess  a  true  digestive  cavity*  The  paleontologist 
finds  by  a  study  of  the  fossils  of  the  earth's  crust  that  sponges 
and  coelenterates  were  common  in  the  Cambrian  era,  but  with, 
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much  higher  forms,  such  as  worms,  mollusks,  and  trilobiles. 
He  hence  infers  that  the  sponges  and  coelenterates,  the  first 
aaimals  with  digestive  chambers,  appeared  on  earth  before 
the  Cambrian,  in  the  Proterozoic  era,  at  least  forty- five  million 
years  ago*    It  seems  possible,  then,  that  the  stomach-making 

I  instinct  has  required  these  forty-five  million  years  to  evolve  a 
digestive  apparatus  as  complicated  as  that  possessed  by  the  ox 
and  man. 

This  digestive  chamber  was  merely  a  sac  with  one  opening 
in  the  coelenterates ;  it  became  a  tube  with  two  openings  in  the 
worms,  if  we  are  to  accept  as  representative  of  the  Proteroxoic 

[type  of  worms  the  modern,  stay-behind  examples  of  these 
animals;  a  tube  with  various  enlargements  and  associated  di- 
gestive glands  in  the  amphibians  thirty-five  million  years 
later;  and  became  fully  differentiated  for  animal  and  vegetable 
food  in  the  mammals  some  two  million  years  ago,  since  which 
time  life  has  evolved  little  that  is  new  in  the  construction  and 

\  operation  of  a  stomach,  unless  we  add  its  ability  to  get  out  of 
order  in  man, 
A  system  of  tubes  for  conveying  blood  to  remote  parts  of  the 

I  body  is  found  now  in  its  simplest  form  among  the  worms,  and 
worms  of  the  higher  types  certainly  existed  twenty-seven  mil- 
lion years  ago,  as  shown  by  fossil  worm  holas  and  casts  found 
in  the  Potsdam  sandstone  of  the  Cambrian  era.  These  may 
have  had  one-cavity  hearts*  as  earthworms  do  to-day.  Fish 
with  two-cavity  hearts  existed  in  the  Silurian  era,  over  eight 
million  years  later;  amphibians  with  threen^avity  hearts  were 
abundant  twelve  million  years  ago,  in  the  Carbonic  era,  and 
primitive  mammals  with  four-cavity  hearts  were  numerous 
seven  million  years  ago  in  the  Jura-Trias;  since  which  time  the 
heart-making  instinct  has  not  improved  much,  except  in  the 
direction  of  making  larger- hearted  individuals. 

Ventral  nerve-threads  to  control  the  food-digesting  and  dis- 
tributing organs  probably  appeared  first  in  the  worms  twenty- 
seven  million  years  ago.     This  ventral  neive-cord  producing 

\  mstiBct  is  certainly  so  old  that  man  has  no  conscious  control 
over  this  system  of  nerv^es,  the  sympathetic  system. 

The  dorsal  ner\'e-cord  was  originated  by  an  inatitict  which 

I  appeared  much  later  in  the  development  of  life.    Am  is  now 

I  known,  the  dorsal  ner\'e-cord  is  formed  from  a  dorsal  ftirnw- 

)  invagination  of  the  ectoderm  of  a  worm-like  aninial,  and  was 
made  primarily  to  control  an  increasingly  complex  iiysteni  of 
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muscles  in  the  Inwer  chordates,  fish  and  higher  animals.  The 
ventral  nerve-cora  does  this  in  the  arthropods,  in  addition  to 
managing  digestion  and  circulation;  but  this  double  work  on 
the  part  of  the  ventral  cord  in  crustaceans  arid  insects  has 
been  fatal  to  their  higher  development;  and  vertebrates  with 
two  nerve  systems  and  division  of  labor  have  far  outstripped 
anthropods  in  the  race  to  greater  complexity.  The  dorsal  cord 
must  have  appeared  with  and  in  the  lower  chordates  and  fish 
of  the  Silurian  era,  twenty  million  years  ago.  A  special  de- 
velopment of  this  dorsal  nerve-cord  at  its  front  end  and  near 
the  organs  of  special  sense,  which  we  call  the  brain,  appeared 
in  fish,  so  tiie  geologist  tells  us,  in  the  Silurian  era,  over  twenty 
million  years  ago.  This  instinct  for  brain-building  did  not 
improve  much  till  mammals  appeared,  twelve  or  fifteen  miUion 
years  later,  in  the  Jura-Trias,  The  intricate  land  life  of  the 
true  mammals  of  the  Tertiary  era  induced  a  rapid  development 
of  the  brain-building  instinct,  especially  in  the  production  of 
a  larger  cerebrum  and  cerebellum,  till  it  culminated  in  man 
after  he  appeared^  100,000  years  ago.  The  organs  of  special 
sense  have  developed  with  the  brain*  as  we  would  naturally 
expect. 

The  instinct  for  building  a  backbone  also  appeared  with  and 
in  the  primitive  fish;  but  the  first  backbone  was  not  at  all 
bony,  for  it  was  merely  a  cartilaginous  rod  produced  from  a 
longitudinal  furrow-invagination  of  the  alimentary  canaL 
Millions  of  years  later  it  became  segmented  and  bony,  as  we 
find  it  in  the  higher  vertebrates,  and  received  its  peculiar 
curves  as  in  man. 

The  aquatic  habits  of  the  early  animals  permitted  the  use 
of  the  entire  ectoderm  of  the  body,  increased  by  evaginationa 
or  invaginations  in  some  cases,  in  oxygenating  the  blood ;  but 
the  increasing  activity  of  the  more  and  more  complex  aquatic 
animals  made  it  necessary  to  expose  some  of  the  entoderm  to 
water  containing  oxygen.  This  was  more  especially  true  of 
those  animals  which  thickened  the  outer  skin  for  service  as  an 
armor  to  protect  them  from  their  foes.  Obviously  the  entire 
entoderm  could  not  be  used  for  purposes  of  respiration,  so 
certain  anterior  portions  near  the  mouth,  as  we  know,  were 
invaginated,  forming  sacs  or  pouches  which  communicated 
with  the  exterior  through  pores  or  slits.  It  is  true  that  the 
gastrula-animats,  such  as  the  hydra  and  sponge,  probably  did 
attempt  to  use  the  entire  entoderm  for  both  digestion  and 
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^irmtlon,  as  they  do  to-day;  but  both  kinds  of  work  were 
poorly  done,  and  part  of  the  digestion  must  have  been  per- 
formedi  as  now,  in  the  entodermal  cells,  making  digestion  in 
part  cellular,  as  in  modem  protozoa.  We  know  that  recent 
hydras  and  fresh-water  sponges  use  algee,  such  as  the  protocol* 
cus,  to  a^ist  in  the  work  of  respiration. 

The  whirlpool  method  of  respiration  in  n*-^  hes  used  in  hy- 
dras»  polyps,  snails,  lampreys  and  hnga  must  have  originated 
in  the  Proterozoic  era  in  sponges  and  hydras.  Outlet  for  the 
Yiater  must  have  been  given  then,  as  now,  where  it  entered^  or 
through  pores  and  slits  at  the  bottoms  of  the  pouches. 

But  when  the  land  habit  was  acquired,  the  drying  influence 
of  the  atmosphere  made  it  necessarj^  to  give  up  using  the  ecto- 
derm as  a  respiratory  membrane »  except  incidentally,  and  to 
make  an  increased  use  of  saccules  of  the  entoderm.  The  mam- 
malian embryo  still  retains  the  instinct  for  making  sacs^  slit 
so  ^  to  form  gills;  but  these  generally  close  before  birth,  and 
deeper-seated  invaginations,  many  times  saceulatedt  sen^e  as 
respiratory  organs  or  lungs. 

The  last  organ-making  instinct  which  my  space  will  permit 
me  to  mention  has  for  its  function  the  preparation  of  limbs 
for  locomotion.  The  earlier  animals,  so  we  learn  from  the 
teolQgist,  either  spread  themselves  over  the  sea-bottom,  or 
wett  radially  symmetrical  with  their  axes  in  a  vertical  posi- 
te.  The  equilibrium  of  such  animals  was  easUy  maintained, 
tat  tb^  were  usually  poor  travelers.  Worm-like  animals  were 
pQBsibly  the  flrat  good  swimmers*  That  these  long  animals 
mllbt  not  roll  over  and  over,  the  body  must  have  been  flattened 
teii-TCiitrally  and  the  sides  extended  by  lobe-evaginations, 
u  we  find  in  the  Nereis  of  modem  seas.  Eventually  certain 
of  these  lobes  must  have  become  specialized  as  limbs  for  loco- 
as  in  centipedes^  insects,  fish,  salamanders,  and  mam- 


the  mammals  became  better  and  better  adapted  to  the 
habit  of  living,  the  ends  of  the  subdivisions  of  these 
ions  became  covered  with  hardened  scales  of  the  epi- 
These  eventually  became  the  hoofs  of  the  herbivorous 
the  claws  of  the  carnivores,  and  the  nails  of  man. 
one  studies  the  evolution  of  the  body-building  instincts 
pertiaps  a  single  primitive  instinct  that  made  its  appear- 
OD  earth  fifty  or  sixty  million  years  ago^  as  one  learns 
instincts  grew  and  branched  as  the  parts  which 
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were  consciously  overused  within  safe  limits,  or  were  coii3 
sciously  disused  till  they  dwindled  and  became  vestigial,  one's 
amazement  certainly  grows  that  life  should  have  been  able  in 
this  slow  way  to  have  produced  such  a  diversity  of  parts  and 
organs,  all  adapted  to  such  a  variety  of  uses  and  environments. 

WTiere  twenty  million  years  could  be  used  by  a  long  seri^  of 
life-units  in  the  development  of  a  single  organ,  such  as  man's 
brain,  and  a  succession  of  one  million  individuals  could  each 
use  or  disuse  the  developing  parts  of  this  wonderful  organ  and 
each  transmit  to  his  descendant  in  the  tiniest  degree  the  ten- 
dency to  build  the  parts  used  or  disused  in  such  a  way  that 
they  may  be  used  or  disused  more  or  less  than  they  had  been 
before,  no  difficulty  should  be  experienced  by  any  one  in  under- 
standing how  greatly  complicated  organs  are  produced  and 
higher  types  of  animals  evolved.  M 

A  myriad  of  tiny  conscious  efforts  of  the  same  kind  ma^ 
make  a  habit,  and  why  may  not  habits  persisted  in  for  thou- 
sands of  generations,  as  geology  and  biolog>'  seem  to  show — 
why  may  not  such  habits  become  fixed  in  life  and  the  tendency 
to  form  these  habits  be  transmitted  to  the  following  genera- 
tions? These  inherited  tendencies  may  well  be  termed  sub- 
conscious habits*  or  semi-instincts,  which  in  millions  of  years 
more  may  become  true  body-building  and  body-using  instincts 
independent  of  direct  conscious  control  Unfortunate  tenden- 
cies would  be  ended  by  natural  or  artificial  selection,  as  was 
abundantly  demonstrated  by  Darw^in,  and  useful  variations  be 
strengthened  by  organic  selection  plus  tiny  increments  of  con- 
scious control  continued  for  millions  of  years  through  millions 
of  individuals. 

Many  advocates  of  Mendelianism  try  to  explain  the  in* 
heritanee  of  body*buiIding  and  body*using  instincts  from  two 
lines  of  ancestors,  that  of  the  father  and  of  the  mother,  by 
imagining  that  the  sperm  and  egg  chromosomes,  when  they 
fuse  in  synapsis,  intermingle  their  biophores  and  thus  give  to 
the  embryo  which  developes  from  the  fertilized  egg  a  mixture 
of  biophore-corpuscles,  some  dominant  and  some  recessive  in 
their  influence. 

A  simpler  form  of  explanation  and  therefore  a  better  one* 
a  form  based  on  life  and  it^  activities  and  less  largely  on  mat- 
ter in  its  inertness  and  therefore  truer,  consists  in  making  the 
fusion  in  sjmapsis  one  of  life-instincts  and  not  chiefly  one  of 
corpuscles  of  matter  whose  arrangement  determines,  in  some 
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unknown  way,  the  character  of  their  reaction  with  their  en- 
vironment When  the  instincts  harmonize  they  supplement 
and  strengthen  one  another,  as  is  usually  the  case  when  the 
sperm  and  egg  come  from  individuals  of  the  same  species. 
When  the  body-building  and  body-using  instincts  cannot  har- 
monize, as  is  the  case  when  the  sperm  and  egg  come  from  in- 
dividuals of  vddely  different  species,  the  result  is  zero,  for 
very  obvious  and  necessary  reasons. 
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SOME  OBSERVATIONS  ON  THE  FOOD  HABITS  OF  THE 
BLUE  JAY  {Cyancitta  cristata). 

By  L.  L.  Dyche,  University  of  Kansas,  Lawrence. 
Read  before  the  Kansas  Academy  of  Science,  at  Emporia,  November  26,  1907. 

T  T  is  not  the  object  of  this  paper  to  give  a  detailed  account 
-*-  of  the  food  habits  of  the  blue  jay  based  on  the  examina- 
tion of  the  stomachs.  However,  more  than  150  stomachs  have 
been  examined,  and  a  few  notes  will  be  given  on  this  phase 
of  the  subject. 

In  1896  Mr.  F.  E.  L.  Beal,  assistant  biologist.  United  States 
Department  of  Agriculture,  made  a  detailed  report  on  the 
examination  of  292  stomachs  which  he  had  carefully  studied. 
The  material  had  been  collected  in  every  month  of  the  year 
and  from  twenty-two  states.  At  the  close  of  his  report,  where 
he  sums  up  the  interesting  results  of  his  investigations,  he 
says:  "The  most  striking  point  in  the  study  of  the  food  of 
the  blue  jay  is  the  discrepancy  between  the  testimony  of  field 
observers  concerning  the  bird's  nest-robbing  proclivities  and 
the  results  of  stomach  examinations.  The  accusations  of  eat- 
ing eggs  and  young  birds  are  certainly  not  sustained,  and  it  is 
futile  to  attempt  to  reconcile  the  conflicting  statements  on 
this  point,  which  must  be  left  until  more  accurate  observa- 
tions have  been  made.  In  destroying  insects  the  jay  undoubt- 
edly does  much  good.  Most  of  the  predaceous  beetles  which  it 
eats  do  not  feed  on  other  insects  to  any  great  extent.  On  the 
other  hand,  it  destroys  some  grasshoppers  and  caterpillars, 
and  many  noxious  beetles,  such  as  scarabseids,  click  beetles 
(elaterids),  weevils  (curculionids),  buprestids,  chrysomelids, 
and  tenebrionids.  The  blue  jay  gathers  its  fruit  from  nature's 
orchard  and  vineyard,  not  from  man's;  corn  is  the  only  veg- 
etable food  for  which  the  farmer  suffers  any  loss,  and  here 
the  damage  is  small.  In  fact,  the  examination  of  nearly  300 
stomachs  shows  that  the  blue  jay  certainly  does  far  more  good 
than  harm." 

I  have  examined  more  than  half  as  many  stomachs  of  the 
blue  jay  as  were  examined  by  Mr.  Beal.  More  than  half  of 
my  material  was  collected  in  the  city  of  Lawrence,  and  none 
of  it  more  than  ten  miles  distant.  So  far  as  stomach  exam-» 
inations  go  the  results  of  my  investigations  were  not  very 
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ciifFerent  from  those  of  Mr.  Beal.    The  blue  jay  takes  a  very 
^reat  variety  of  food  of  both  animal  and  vegetable  kinds.    The 
Icind  of  food  eaten  depends  largely  upon  the  kind  the  locality 
furnishes  during  any  particular  season  of  the  year.    The  food 
€Df  July  and  August,  as  a  rule,  is  very  different  from  that  of 
January  and  December.    During  the  summer  months  the  ani- 
:snal  food,  mostly  insects,  sometimes  reached  as  high  as  sixty 
^o  seventy-five  per  cent,  of  the  total  food  mass.     This  same 
-per  cent,  was  sometimes  reached  in  case  of  fruit,  especially 
^^hen  blackberries  and  mulberries  were  being  eaten.    In  win- 
ter time,  especially  when  the  ground  was  frozen  and  covered 
with   snow,   vegetable  matter*  chiefly  corn,   constituted  the 
great  bulk  of  the  jay's  food.    Again,  the  food  of  the  jay  birds 
in  and  around  the  city  of  Lawrence  varies  considerably  from 

■  that  of  the  jays  that  feed  in  the  country  districts, 

■  The  food  of  twenty-seven  jays  killed  the  third  week  in  Sep- 
tember, 1907,  some  nine  miles  southwest  of  Lawrence,  in  a 
wild^  wooded  district,  was  quite  different  from  that  of  an 
equal  number  of  birds  taken  during  the  month  of  September 
in  and  around  the  city  of  Lawrence,  Over  sixty  per  cent,  of 
the  mass  of  the  food  of  the  birds  taken  in  the  country  district 
was  made  up  of  acorns.  Only  two  stomachs  contained  even 
a  trace  of  corn*  The  stomachs  of  the  birds  taken  in  the  city 
showed  over  fifty  per  cent*  of  the  food  mass  to  be  grain, 
mostly  corn.  The  birds  taken  in  the  country  district  had 
eaten  thirty  per  cent,  insect  food»  and  about  twenty  per  cent, 
of  this  was  made  up  of  black  ground-beetles,  such  predacious 
beetles  as  carabids  being  verj'  common.  There  were  also  a 
considerable  number  of  smooth-bodied  caterpillars,  the  larvse 
of  the  common  hummingbird^  sphinx  or  hawk  moths  not  be- 
ing uncommon,  some  of  which  measured  as  much  as  two  and 
one-half  inches  in  length.  Grasshoppers,  snails,  snout  and 
long-horn  beetle,  ants,  spiders — ^in  fact,  almost  any  insect, 
even  hairy  worms,  were  occasionally  found.  The  insect  food 
of  the  birds  taken  in  the  city  was  not  over  fifteen  per  cent*  of 
the  food  mass,  dark-colored  ground-beetles  and  grasshoppers 
predominating. 

During  the  winter  season  the  city  blue  jay  takes  almost  any 
kind  of  food  that  comes  handy,  feeding  in  the  public  roads, 
the  alleys,  in  back  dooryards  and  in  barn-yards.  At  this  sea- 
son of  the  year  grain,  mostly  corn  chop,  makes  up  the  bulk 
of  the  food  mass.    However,  such  material  as  cooked  meats, 
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potatoes,  bread,  oatmeal,  rice,  boiled  eggs,  apples  and  bananas 
are  not  infrequently  found  in  their  stomachs.  A  considerable 
amount  of  mineral  matter  is  always  found  in  the  gizzards, 
such  as  pieces  of  stone,  glass,  various  kinds  of  gravel,  and 
occasionally  such  articles  as  beads,  buttons  and  pieces  of 
broken  ^ina. 

I  now  desire  to  speak  of  some  observations  on  the  food  hab- 
its of  the  blue  jay,  made  by  myself  and  others,  not  based  on 
the  examination  of  the  contents  of  stomachs.  One  day  last 
winter  I  noticed  nearly  a  pint  of  walnut  hulls  at  the  mouth 
of  a  spout  that  carried  the  water  from  the  roof  of  the  wash- 
house.  At  first  I  thought  it  was  the  work  of  squirrels.  I 
soon  learned  that  blue  jays  were  taking  pieces  of  walnuts  that 
were  left  near  some  stones  where  the  boys  had  been  cracking 
them.  The  jays  would  carry  the  pieces  of  walnuts  to  a  tree 
that  overhung  the  wash-house.  The  birds  would  hold  the 
pieces  of  walnuts  on  a  limb  with  their  feet  and  pick  out  the 
meats.  We  would  crack  nuts  for  them  in  the  evening  and 
watch  them  perform  early  next  morning.  They  would  take 
whole  acorns,  hold  them  the  same  as  they  did  the  pieces  of 
walnuts,  and  pick  them  to  pieces.  They  also  tried  whole  wal- 
nuts and  hickory-nuts,  but  failed  to  get  them  open.  Walnuts 
are  undoubtedly  an  unnatural  food  for  blue  jays.  Yet  after 
they  got  a  taste  of  them  they  eagerly  searched  for  the  broken 
pieces  every  morning.  When  food  is  plenty  the  jays  eat  what 
they  like  best ;  when  it  is  scarce  they,  eat  almost  anjrthing  in 
the  shape  of  food  that  they  can  find.  They  are  fond  of  mul- 
berries; I  have  seen  them  eat  them  many  times  in  my  own 
yard.  I  have  also  seen  them  eat  blackberries,  apples  and 
green  corn. 

On  July  21, 1907, 1  saw  three  working  in  a  sweet-corn  patch. 
One  of  these  birds  picked  open  an  ear  that  had  not  been  in- 
jured by  other  birds  and  began  vigorously  to  pick  at  the  grains 
of  corn. 

The  above  observations  are  such  as  might  be  made  by  any 
one  willing  to  give  a  little  time  to  the  study  of  the  blue  jay 
in  his  natural  haunts. 

There  are  other  observations  not  so  easily  made,  and  more 
to  the  point  of  this  paper,  which  I  now  desire  to  give.  My 
two  small  boys,  George  and  Lindsay,  ages  eight  and  twelve 
respectively,  aided  me  very  materially  in  making  these  ob- 
servations.    They  were  usually  in  the  yard  a  great  deal  of 
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the  time  and  had  many  opportunities  as  well  as  a  keen  interest 
in  any  disturbances  that  might  take  place  in  bird  society*  Two 
pairs  of  blue  jays  built  their  nests  in  my  yard  during  the 
past  summer.  The  birds  were  very  shy  and  very  quiet  about 
their  nesting  quarters,  and  unless  one  understood  something 
of  their  nesting  habits  he  would  never  even  suspect  that  there 
was  a  nest  anywhere  in  the  neighborhood.  My  present  home 
place  has  five  and  one-half  acres  in  it  and  is  partly  covered 
with  forest  and  fruit  trees.  The  boys  kept  the  English  spar- 
rows exterminated  by  the  use  of  a  small  gun.  The  result 
was  that  at  one  time  we  counted  as  many  as  twenty  wild 
native  bird's  nests  that  were  being  used  on  our  own  grounds. 
One  morning  in  May  I  saw  a  jay  picking  at  something  on  a 
fencG-post,  and  threw  a  stone  so  as  to  frighten  the  bird  sud- 
denly. When  I  reached  the  spot  I  found  half  of  the  shell  and 
about  one-third  of  the  contents  of  a  turtle-dove*s  egg,  A  few 
mornings  later  I  saw  a  jay  picking  at  something  on  a  dead 
limb  of  a  fallen  apple  tree,  I  frightened  the  bird  by  throwing 
a  hammer  at  it,  which  I  happened  to  have  in  my  hand.  On 
the  limb  I  found  part  of  the  remains  of  a  robin*s  egg.  The 
very  next  morning,  near  the  same  spot,  I  saw  a  jay  flying  with 
something  in  its  mouth.  It  lit  high  up  in  an  elm  tree,  just 
over  the  roadway.  After  the  jay  began  to  pick  at  the  object 
I  approached  and  found  small  pieces  of  a  speckled  egg-shell 
which  I  could  not  determine  for  a  certainty;  by  comparison 
it  was  that  of  a  brown  thrasher  or  cardinal  redbird*  In  May^ 
1906,  just  a  year  before  the  above  observations  were  made, 
a  robin  built  her  nest  in  a  small  tree  that  grew  not  more  than 
ten  feet  from  our  house,  The  tree  was  beside  the  pump  and 
near  the  kitchen  door.  We  naturally  took  unusual  interest 
in  the  bird,  as  the  nest  was  so  low  that  by  standing  on  a  chair 
placed  on  the  sidewalk  it  could  be  touched  by  the  hand.  My 
boys  saw  nearly  every  movement  the  birds  made  while  the 
nest  was  being  constructed.  Only  a  few  days  had  passed  when 
they  informed  me  that  five  little  blue  eggs  were  in  the  nest. 
Immediately  the  old  robin  began  her  duties  of  incubation,  and 
everj'thing  looked  favorable  for  a  fine  brood  of  semidomeati- 
eated  robins  right  in  front  of  our  door.  Quite  early  one  morn- 
ing I  heard,  through  an  open  window,  a  great  commotion 

■  among  the  birds  out  of  doors.     I  ran  to  a  window^  and  saw 
I   robins  and  catbirds  flying  at  a  blue  jay,    I  hurried  down-stairs 

■  and  was  out  of  doors  just  in  time  to  see  the  jay  fly  to  a  tree 
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some  distance  away,  the  robins  and  catbirds  still  pursuing. 
On  the  sidewalk,  under  the  little  tree  where  the  robins  had 
their  nest,  was  part  of  the  shell  of  a  robin's  egg  and  a  mangled 
embryo  bird  that  had  been  torn  out  of  it.  I  examined  the 
robin's  nest  and  found  nothing  in  it  except  part  of  a  broken 
egg-shell. 

The  catbirds  above  mentioned  had  their  nest  in  a  small 
catalpa  tree  about  thirty  yards  from  the  house.  There  were 
four  young  birds  in  the  nest.  They  were  not  disturbed  at  this 
time.  A  few  days  later,  just  at  noon  time,  the  boys  came  run- 
ning to  the  house  shouting  that  the  jays  were  fighting  the  cat- 
birds. We  hastened  to  the  scene  of  disturbance  just  in  time 
to  see  a  jay  fly  from  a  spot  several  yards  beyond  the  catalpa 
tree.  When  we  reached  the  place  we  found  one  of  the  young 
catbirds,  nearly  full  grown,  with  its  head  and  back  so  badly 
picked  that  it  soon  died.  An  examination  of  the  nest  showed 
only  two  birds  remaining,  which  went  to  show  that  this  was 
not  the  first  attack  that  had  been  made  on  the  young  in  the 
nest.  A  few  days  later,  while  I  was  at  the  University,  the 
small  boys  saw  a  jay  on  a  limb  of  the  catalpa  tree  picking  one 
of  the  young  catbirds.  Lindsay  took  a  gun  and  killed  the  jay, 
a  thing  he  had  begged  me  to  let  him  do  on  the  occasion  of  the 
first  robbery  and  murder  we  had  witnessed  in  the  catbird 
family.  On  my  return  home  I  examined  the  catbird's  nest. 
It  had  but  one  bird  left  in  it  and  that  one  was  so  badly  picked 
that  it  was  dead  the  next  morning. 

June  18,  1905,  Lindsay  and  George  saw  a  jay  bird  fighting 
a  young  catbird  that  was  large  enough  to  fly  from  one  bush 
to  another.  Lindsay  ran  after  his  gun  and  returned  as  soon 
as  possible,  to  find,  however,  that  the  jay  had  the  catbird 
killed.  He  shot  the  jay.  I  dissected  the  bird  and  found 
feathers  and  mulberries  in  its  stomach. 

May  19,  1907,  the  boys,  who  were  playing  in  the  yard, 
called  to  me  that  a  jay  was  fighting  the  robins  in  an  old  apple 
tree  near  the  wood-house.  I  hastened  to  the  spot.  The  jay 
did  not  leave  the  tree  until  I  threw  a  stone  at  it.  I  found  a 
half-grown  robin  on  the  ground  under  the  tree  with  a  gash 
an  inch  long  in  its  side  and  neck.  George,  my  youngest  boy, 
climbed  the  tree  and  put  the  wounded  robin  in  the  nest  with 
its  three  brothers  and  sisters. 

May  21,  George  brought  me  a  young  dead  robin  with  its 
head  picked  and  a  hole  in  its  side,  that  he  found  under  the 
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old  apple  tree.    I  went  to  the  tree  to  examine  the  nest  and 
found  that  it  had  been  robbed  of  all  its  young  birds. 

July  5,  1907,  Lindsay  saw  a  turtle-dove  trying  to  fight  a 
jay  from  its  nest  in  an  elm  tree  near  our  house.  The  jay  got 
one  of  the  dove's  eggs  and  flew  to  a  near-by  fence.  Most  of 
the  contents  of  the  egg  spilled  out  before  the  jay  reached  the 
fence.  The  boy  begged  me  to  let  him  take  the  gun  and  kill 
the  jay.  I  told  him  if  we  killed  the  jay  that  we  would  not  get 
any  more  observations.  He  said  he  had  all  the  observations 
he  wanted  on  jays  robbing  nests  and  killing  young  birds  and 
that  what  he  wanted  when  he  saw  a  jay  was  a  gun. 

BLUE  JAYS  KILL  YOUNG  CHICKENS. 

June  18,  1905,  about  eight  A.  M.,  as  I  walked  back  of  the 
bam,  .1  saw  a  blue  jay  picking  at  something  on  a  low  shed 
roof.  It  was  a  young  chicken,  less  than  a  week  old.  The  jay 
flew  into  a  near-by  tree,  leaving  the  chicken  dead,  with  one 
eye  picked  out  and  the  skin  torn  from  its  neck  and  breast. 
A  few  days  before  I  had  placed  a  hen  and  chickens  under  an 
old  peach  tree  in  a  box  coop  fixed  up  with  a  rat-proof  wire 
door;  so  I  was  somewhat  puzzled  when  four  or  five  of  the 
chickens  had  disappeared.  I. thought  of  cats  and  rats,  but 
the  day  before  I  caught  the  real  thief  I  found  the  mangled 
body  of  a  young  chicken  on  the  end  of  an  old  peach-tree  stump. 
This  really  put  me  to  watching  the  jays,  as  I  had  noticed  them 
a  number  of  times  flying  about  when  I  went  to  feed  the  chick- 
ens. It  was  not  an  uncommon  thing  for  the  jays,  in  winter 
season,  to  light  on  the  troughs  where  the  chickens  were  fed 
and  help  themselves.  I  watched  for  the  jays  every  morning 
but  did  not  see  them  with  another  chicken,  though  all  the 
young  chickens  disappeared  except  three.  I  might  say  that 
I  did  not  try  to  protect  the  young  chickens  after  I  found  that 
the  jays  were  taking  them.  When  I  let  the  little  birds  out 
in  the  morning  I  would  watch  a  while  with  the  hope  of  seeing 
a  jay  take  one,  as  I  wanted  to  see  how  the  attack  was  made. 

On  June  23,  1906,  Dr.  L.  B.  Powell,  a  neighbor  of  mine,  and 
an  intelligent  gentleman,  reported  to  me  that  he  had  lost 
about  a  dozen  young  chickens,  less  than  a  week  old,  that  had 
been  killed  by  a  pair  of  blue  jays  that  had  a  nest  in  a  tree  in 
his  yard.  "After  he  saw  the  jays  kill  some  of  the  young  chick- 
ens and  pick  their  brains  out,  he  shot  the  old  blue  jays  and 
took  the  young  ones  from  their  nest  and  pulled  their  heads 
off. 
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Mr.  C,  D.  Bunker,  my  assistant  in  the  museuni  at  the 
University,  reported  to  me  that  the  blue  jays  killed  a  number 
of  young  chickens  for  him  two  years  ago*    The  bodies  of  the 
young  chickens  were  more  or  less  torn  to  pieces  and  partljfl 
eaten  up.    He  also  reported  two  canary  birds  killed  by  blu<!" 
jays.    The  bird-cages  were  left  on  the  porch.    The  jays  caught 
the  little  birds  and  pulled  them  out  through  the  spaces  between 
the  wires  of  the  cage.     Mias  Alice  Lichfield,  a  classmate  of_ 
mine  at  the  University,  told  me  a  number  of  years  ago  thai| 
the  blue  jays  had  killed  a  number  of  young  chickens  for  her, 
but  she  failed  to  notice  how  the  bodies  had  been  mutilated. 

Mr,  Will  Bullene,  who  lives  a  few  blocks  southeast  of  me, 
and  who,  from  his  general  knowledge  of  birds,  is  abundantly 
able  to  make  correct  observations,  told  me  of  a  neighbor  of 
his  that  had  lost  quite  a  number  of  young  chickens^  due  to 
blue  jays*  In  this  case  there  was  a  flock  of  about  seventy-liv^fl 
young  chickens*  They  were  kept  in  a  coop  and  allowed  to™ 
run,  after  being  fed,  in  quite  a  large  runway  enclosed  by  wire 
screening.  A  number  of  the  little  birds  had  been  found  dead 
in  the  runway,  with  their  bodies  mutilated.  The  owner  was 
pu^szled  to  make  out  what  it  was  that  was  doing  the  mischief. 
Mr.  Bullene  suggested  that  some  one  be  put  to  watch.  It  was 
not  long  before  a  jay  was  seen  to  pounce  upon  a  chicken  and 
pick  it  to  death.  After  a  few  more  chickens  was  killed,  Mr, 
Bullene  set  steel  traps  on  the  fence  posts  where  the  jays  were 
accustomed  to  light  and  caught  a  number  of  them.  In  this 
particular  case  the  jays  picked  the  crops  of  the  chickens  open 
and  ate  the  feed,  mostly  corn  chop* 

A  number  of  other  cases  have  been  reported  to  me  concern- 
ing the  jay's  habit  of  robbing  nests  and  killing  young  birds, 
I  will  give  but  one  more  illustration  of  the  jaj'^s  wickedness 
in  this  line,  and  that  came  under  my  personal  observation^ 
It  was  in  August,  1887,  A  pair  of  house  wrens  had  built  their 
nest  in  a  little  cubby-hole  in  the  corner  of  our  porch.  One 
afternoon,  about  five  o'clock,  while  Mrs*  Dyche  and  myself 
were  sitting  on  the  porch,  a  little  wren  flew  down  from  the 
nest.  It  was  a  young  bird,  and  that  was  the  first  time  it  had 
ever  tried  its  wings.  While  we  were  admiring  the  little  mid- 
get hoppmg  about  on  the  porch,  a  blue  jay  darted  from  some- 
where and  with  a  great  flutter  and  commotion  of  its  wings 
grabbed  the  little  wren  and  flew  to  a  fence  not  more  than 
fifteen  feet  away.    I  made  a  few  hurried  steps  into  the  house 
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and  secured  a  small  shotgun  that  happened  to  be  handy. 

When  I  returned  the  jay  flew  a  rod  farther  along  on  the  fence. 

However,  it  was  not  more  than  two  rods  away,  an  easy  shot, 

and  I  killed  the  bird.    Mrs.  Dyche,  who  was  watching,  had 

meantime  noticed  the  little  wren  fall  by  the  side  of  the  fence 

from  the  spot  where  the  jay  first  lit.    I  picked  up  the  little 

dead  wren  and  on  examination  found  a  small  cut  under  one 

'wing.    There  was  no  other  cut  or  bruise  on  its  body  that  I 

could  find.   I  now  picked  up  the  blue  jay.    It  had  a  little  bloody 

heart  in  its  beak.    I  dissected  the  wren  and  found  that  its 

little  heart  had  been  pulled  out  through  the  small  cut  that  the 

jay  had  made  under  its  wing.    I  dissected  the  jay  and  found 

two  hearts  in  its  stomach,  quite  a  little  larger  in  size  than  the 

one  that  had  been  pulled  from  the  unfortunate  little  wren. 

The  very  next  evening  I  saw  a  jay  dart  after  a  little  young 
i^nren,  perhaps  one  of  the  same  brood.  My  presence  made  it 
possible  for  the  little  wren  to  get  under  cover  of  some  small 
bushes.  The  jay  lit  on  the  fence  to  watch.  I  secured  my  gun 
and  shot  at  the  jay,  crippling  it  so  that  it  fiew  to  a  neighbor's 
yard  and  died.  I  was  reported  to  the  city  attorney,  Mr.  W.  C. 
Spangler,  for  shooting  poor  innocent  birds. 

After  recording  such  observations  I  cannot  help  but  feel 
somewhat  like  my  small  boy,  who,  after  he  had  seen  the  jay 
virith  his  own  eyes  commit  a  number  of  robberies  and  murders, 
said  that  ''he  had  all  the  observations  he  wanted  on  jays  rob- 
bing nests  and  killing  young  birds,  and  that  what  he  wanted 
when  he  saw  a  jay  was  a  gun." 
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HABITS  OF  LYSIPHLEBUS  sp. 

By  C*  H,  WiTaiNQTON^  KansAs  Stale  Agricultural  CoUege*  MiobattAn. 

TOURING  the  past  summer  I  noticed  that  some  of  the  com- 
-*"^  fields  about  Lawrence,  Kan*,  were  badly  infested  with 
the  corn-leaf  louse.  Aphis  maidis  Fetch.  At  this  time  I  was 
greatly  interested  in  insect  parasitism,  and  so  watched  closely 
for  any  evidence  of  it  in  this  species.  On  the  afternoon  of 
August  10  my  search  was  rewarded  by  the  finding  of  seven 
parasitized  specimens  of  Aphis  maidis  sticking  to  the  tassel  of 
a  corn-stalk-  These  were  taken  to  my  room,  where  I  could 
easOy  watch  the  emergence  and  secure  the  parasites.  On 
August  12  two  specimens  of  the  genus  Lysiphlebiis  emerged 
and  were  promptly  mounted  for  study.  Nothing  came  from 
the  remaining  five.  Thenceforward  I  watched  the  fields  closel^^H 
for  further  parasitism,  but  saw  no  more  until  September  2<^H 
when,  while  collecting  on  the  college  farm  at  Manhattan,  Kan,, 
I  found  a  female  of  LyBipklebus  sp.  on  volunteer  com,  with 
some  specimens  of  Aphis  maidis  that  clearly  showed  evidence 
of  parasitism,  and  on  the  following  day  I  found  hundreds  of 
parasitized  lice  dead  and  dying  on  the  under  sides  of  the  leaves 
and  on  the  inner  husks  of  the  corn-stalk.  At  Lawrence  the 
parasitized  individuals  were  found  only  on  the  young  tassels 
and  the  two  upper  leaves,  whUe  at  Manhattan,  six  weeks  later, 
they  were  confined  to  the  leaves  and  husks »  As  the  season 
advanced  the  lice  left  the  leaves  and  the  infestation  came  to 
be  limited  to  the  inner  husks  about  the  ear,  becoming  so  great 
here  that  these  were  frequently  entirely  covered  with  aphids. 
By  the  first  of  October  winged  individuals  were  very  plentiful, 
and  from  this  time  forward  the  infestation  decreased  until^ 
with  the  coming  of  the  first  frosts,  about  the  1st  of  November, 
it  disappeared  from  here  as  well.  At  this  stage  I  became  very 
anxious  to  know  where  the  lice  had  gone  and  what  the  para- 
site was  going  to  do  for  a  host,  but,  in  spite  of  close  watching, 
am  unable  to  answer  either  of  these  questions  satisfactorily, 

I  found  wingless  Aphis  maidis  on  well«grown  volunteer 
wheat  as  late  as  November  24,  but  from  November  9  the  speci- 
mens under  observation  have  been  torpid.  The  majority  of  the 
embryo  parasites  inhabiting  the  lice  on  the  1st  of  November 
have  not  emerged,  but  also  appear  to  be  dormant. 
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After  carefully  comparing  this  species  with  the  seventeen 
described  by  Ashmead  in  the  Proceedings  of  the  United  States 
National  Museum,  volume  II,  I8881  page  662,  I  am  convincai 
that  we  are  dealing  with  a  species  that  is  not  identical  with 
p  any  described  in  that  work,  and  I  therefore  append  the  fol- 
flowing  description,  \^Titten  from  fully  fifty  males  and  females 
of  Lysiphlebus  sp,  that  had  been  bred  from  Aphis  rnaidis: 

The  male  of  the  Lysiphlebus  sp,  has  fifteen-jointed  antennae, 
the  first  and  second  coxae  yellowish-brown  to  honey-yellow, 
third  coxEB  being  yellowish-brown  to  darker  basally ;  head  and 
V  thorax  entirely  black;  petiole  yellowish-brovni,  terminal  an- 
Ptennal  joint  equal  to  the  preceding;  antennae  uniformly  brown- 
black,  basal  joint  of  hind  tarsi  not  equal  to  the  following.  It 
differs  from  all  other  species  described  by  Ashmead  (in  the 
above  reference)  in  that  the  terminal  antennse  joint  is  equal 
to  the  preceding. 

The  female  Ltfsiphlebus  sp.  has  thirteen-jointed  antennae; 
head  and  thorax  entirely  black;  first  and  second  coxse  yellow- 
ish-brown, third  yellowish-brown  to  darker  basally;  petiole 
yellowish-browii ;  hind  joint  of  tarsi  not  equal  to  the  following 
joint,  from  1-lOth  to  4-lOths  longer  than  the  following,  anten- 
nae brown-black ;  joints  of  fiagellum  about  twice  as  long  as  thick* 
Soon  after  my  discovery  of  parasitized  Aphis  maidis  at  Man- 
faattan^  the  entomological  department  undertook  the  study  of 
this  parasite,  and  it  is  by  the  courtesy  of  Doctor  Headlee  that 
I  have  the  privilege  of  using  data  from  the  experiments  per- 
formed for  the  college. 

Soon  after  emerging  the  parasites  copulate,  occupying  an 

Average  of  fifty-two  seconds,  and  in  some  cases  unite  after  the 

female  has  deposited  several  of  her  eggs<     The  female  runs 

nervously  about  among  the  aphids,  and  when  she  finds  one  not 

Parasitized  throws  the  tip  of  her  abdomen  underneath  her 

iKMly  between  her  legs,  and  with  a  quick  "spring-like  motion" 

thrusts  her  ovipositor  into  the  body  of  the  aphid,  leaving  there 

fc  an  egg.    We  then  set  about  the  determination  of  the  length  of 

p  life  cycle  of  Lysiphlebiis  sp.,  and  the  number  of  aphids  a  single 

female  would  destroy.    Twenty-five  cages  were  set^  each  coB- 

aisting  of  a  flower-pot  containing  a  stalk  of  com  or  sorghum 

covered  by  a  cloth-capped  common  lantern  globe.     From  100 

to  200  fully  grown  Apkis  maidis  were  placed  on  each  plant  and 

i  single  pair  of  parasites  introduced  among  them.     During 

the  entire  experiment  reliable  maximum  and  minimum  ther- 
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mometer  records  were  kept.  Seventeen  of  the  cages 
through  without  accident.  At  a  mean  daily  temperature 
62.6  decrees  F.  the  paraaite  passed  from  e^g  to  adult  in  an 
average  of  16*8  days,  with  13  to  23  days  as  extremes,  A 
single  female  successfully  parasitized  from  1  to  147  indi- 
viduals, with  an  average  of  34. 

We  then  made  an  effort  to  determine  what  other  hosts 
species  of  Lysiphlebus  could  use.  We  tried  fertilized  femal 
on  HyaiopteTm  arundhm  Fab»,  Stpltocoryne  avensB  Thomas^ 
Aphis  euciimeris  Thomas,  Nectarophora  calendtdse  Morrell^ 
Neetarophora  prunicola  Ashmead,  ChaitophoTus  negundiim 
KalLp  Necturophora  ckrysanihemi  OestL,  and  Toxaptera  grar- 
minum  Rond.,  but  found  they  worked  readily  only  on  Aphis 
cucumeris,  Sipkocoryn^  aveftse,  and  Toxoptera  graminum.  In 
case  of  the  last^  under  a  mean  daily  temperature  of  60  degrees 
F.  the  parasite  passed  from  egg  to  adult  in  an  average  of  17,5 
days. 

When  we  consider  that  this  Lystphletnis  sp.  lives  readily  at 
the  expense  of  Toxoptera  graminum,  which  has  so  lately  shown 
its  ability  to  destroy  wheat  and  oats  of  immense  areas,  be- 
sides being  able  to  subsist  on  other  hosts  that  are  seriously  in- 
jurious to  human  welfare,  it  is  clear  that  this  species  is  worthy 
of  careful  study  from  a  purely  economic  view-point,  to  say 
nothing  of  its  scientific  interest* 
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TUBERCULOSIS. 

IN  all  civOiz^  countries  there  is  a  preventable  disease  which 
has  been  and  is  the  cause,  and  the  only  cause,  of  the  death 
of  ten  per  cent,  of  our  people.  If  we  knew  no  more  concerning 
the  white  man's  plague  to-day  than  we  did  prior  to  1880,  nine 
million  of  the  ninety  million  people  living  in  this  country  to-day 
would  die  of  this  disease.  If  we  do  not  grasp  and  profit  by  the 
facts  we  know  to-day  the  same  will  be  true  in  the  future. 

But  the  most  magnificent  and  most  beautifol  star  in  the 
medical  and  scientific  firmament  of  to-day  is  that  this  disease 
is  preventable  and  largely  curable. 

The  only  direct  cause  of  tuberculosis  is  the  entrance  of  the 
tuberculosis  germ  into  a  living  body.  Tuberculosis  is  abso- 
lutely impossible  without  the  germ,  as  a  corn-field  is  impos- 
sible without  seeds  of  corn*  Therefore  the  proposition  is, 
where  do  the  germs  come  from,  and  how  may  they  be  exter- 
minated? 

More  than  ninety*five  per  cent,  of  them  come  from  two 
sources,  namely,  from  the  undestroyed  sputum  of  tuberculous 
people  and  the  unprepared  food  products  of  tuberculous  ani- 
mals. There  are  many  varied  opinions  as  to  which  of  these 
two  sources  produces  the  larger  per  cent*,  the  majority  having 
held  for  a  long  time  that  the  bulk  of  human  tuberculosis  is 
due  to  the  dried  sputum  of  careless  or  ignorant  tuberculous 
people  being  inhaled. 

Conscientiously  I  cannot  concur  in  this,  for  I  believe  Nature 
has  so  constructed  the  air-passages  that  very  few  diseases  can 
l>e  produced  by  inhalation,  for  it  contains  moist  angles  that 
inake  a  winding,  rather  than  a  direct,  course  for  the  inspired 
and  expired  air.    The  beautiful  result  is  that,  while  the  volume 
of  air  itself  may  follow  a  curved  course,  deflected  here  and 
there  till  it  reaches  the  air-cells  of  the  lungs,  the  particles,  in- 
cluding germ  life  of  all  kinds^  strike  the  moist  angles,  to  which 
they  adhere.    It  is  similar  to  fanning  dust  into  two  curved 
stovepipes^  one  dry,  the  other  lined  by  a  moist  cloth* 

The  cilia  of  the  cells  of  the  respiratory  mucous  membrane 
then  convey  them  to  channels  through  which  they  can  be  ex- 
pelled to  the  exterior.     Foreign  material  thus  reachtn.^  the 
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pharynx   producan   the  n^iictfon  of  either 
swallowing.    For  this  nmson  jrenns  going  in  or  iHit  ^tii 
most  pronoiincecl  moiHt  curve  at  the  pharytuc.  pratefin: 
extraordinHrily  forluniite  impossibility  of  genua  lisnf  : 
out  to  the  exterior  in  ordinnry  expiration,    Otherwi* 
every  public  room  and  public  giittiering  would  be  iii»ai^  i^ 
cause  of  thi^  simple  fact  aknu%  it  is  within  the  win  piMiy  of 
properly  educated  tuberculoiis  persons  to  collect 
every  tuberculou!*  germ  which  they  give  off,  and,  by  i 
them,  prevent  tlie  sprMd  of  the  disease  from  one  penoi  m 
another.     The  cough,  the  siiet»zc  and  the  expectoraiiflB  w^ 
abnormally  forcilile  and  accelerated  forms  of  expirataoii  &tf^ 
carry  out  the  germM,  ami  while  indoors  the  handkeittef  rf^ 
the  nose  mid  mouth  collects  practically  all  of  thena,  ao  ha  gib- 
deitroy  them.    Thug  confllant  association  with  the  edncMmi 
tuberculous  pernon  lit  safe — but  it  is  a  positive  menace  with 
the  one  who  doefl  not  know  this  fact 

But  I  am  not  hare  to  discuss  the  intertranBmissibility  dt 
human  tubercubais  between  man  and  man. 

During  a  recent  summer,  while  a  federal  meat  iBspectar 
in  the  only  packing-house  in  a  city  of  18»000,  and  to  whicn  the 
farmers  for  fifteen  miles  around  hauled  their  hogs  direct  to 
thk  packeri  I  tagged  3430  of  these  hogs  before  the  farmer: 
had  unloaded  them  from  his  wagon.  As  a  result,  whea 
slaughtered  I  was  able  to  trace  back  to  the  owner  all  tubercu- 
lous hogs  and  thus  get  a  history  and  opportunity  for  an  in- 
vestigation of  contributory  causes. 

Of  about  600  different  hog  raisers,  only  39  brought  in  all  of 
the  tuberculous  hogs,  and  of  these  1  only  wish  to  mention  two 
as  pertinent  and  serious  examples* 

Every  time  a  certain  man  brought  in  hogSi  every  single  one 
of  them  was  badly  affected  with  intestinal  and  generalized 
tuberculosis.  The  filter  system  of  the  alimentary  tract  was  so 
over-distended  that  it  was  positive  evidence  the  food  of  the 
animal  was  mixed  with  tuberculous  genns.  Mesenteric  lym- 
phatic glands  that  should  be  as  small  as  peas  were  as  large  as ' 
one's  fist. 

He  informed  me,  and  I  confirmed  it  in  several  ways,  that  he 
was  hauling  to  his  farm  the  surplus  milk  from  a  milk  store 
located  in  the  same  block  in  which  I  lived.  Being  milk  too  old 
for  sale,  it  could  be  used  for  no  other  purpose  than  for  feeding 
to  hogs. 
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Gentlemen,  the  milk  of  cows  that  would  produce  this  condi- 
tion in  hogs  was  sold  for  human  consumption.  We  know  that 
hogs  can  eat  that  which  man  cannot. 

The  other  instance  was  that  of  the  local  country  butcher 
having  no  inspection  in  an  adjacent  village,  and  who  fed  the 
lungs  and  other  offal  of  the  few  animals  he  slaughtered  to  his 
omnivoroua  hogs.    One  hundred  per  cent,  of  his  hogs  showed 
equally  bad  intestinal  tuberculosis.     Several  other  dairymen 
and  local  slaughter-houses  revealed  the  same  conditions,  to  a 
lesser  degree.     Unless  conditions  are  positively  known  to  be 
otherwise,  the  ver>*  same  conditions  may  exist  in  any  commu- 
nity in  the  United  States. 
_        It  is  an  actual  and  indisputable  fact  that  if  every  tubercu- 
P    lous  g^rm  that  has  been  given  off  or  will  be  given  off  from  the 
tuberculous  people  and  animals  living  at  the  present  time 
could  be  secured  and  effectually  destroyed,  or  be  merely  pre- 
vented from  entering  a  living  body,  the  last  death  that  would 
occur  from  tuberculosis  would  be  in  a  person  or  animal  in  the 
present  generation.     I  have  shown  it  to  be  within  the  will- 
power of  educated  tuberculous  persons  to  prevent  infecting 
other  persons  and  be  their  brother's  keeper  rather  than  de- 
_    stroyer, 

P  Since  domestic  food-animals  have  very  little  mental  power, 
it  follows  that  the  disease  must  be  completely  eradicated  from 
them.  Cattle  do  not  expectorate — they  slobber  and  swallow 
instead.  The  germs  thus  coughed  up  from  the  lungs  are  swal- 
lowed and  those  that  are  not  again  reabsorbed  are  passed  out 
"^rith  the  f^ces.  Farmers  have  found  it  economical  to  have 
Jiogs  secure  a  portion  of  their  nutrition  from  the  fseces  of  the 
cattle. 

When  the  cattle  are  tuberculous  the  hogs  also  acquire  the 
c^is^ise.  Thus  tuberculous  hogs  are  an  index  to  dangerous 
tuberculous  cattle  and  other  tuberculous  hogs. 

It  has  been  claimed  recently  that  when  the  manure  of  tuber- 
culous cattle  dries  within  the  stable  it  becomes  dust,  and  por- 
tions of  it,  together  with  tuberculous  germs,  drop  into  the 
milk,  which,  if  still  retained  at  the  temperature  of  the  cow, 
offers  the  finest  of  opportunities  for  the  tuberculous  germs  to 
^tow,  live,  and  multiply,    A  few  germs  at  the  time  of  milking 
may  become  several  hundred  at  time  of  drinking. 
■         The  methods  by  which  tuberculosis  is  transmitted  from  one 
H     animal  to  another  or  from  one  species  to  another  can  be  re- 
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duced  to  three  sources :  First,  animals  living  beneath  the  same 
roof  can  acquire  it  of  each  other.  Cattle  very  seldom  acquire 
the  disease  from  other  cattle  in  the  pasture  or  even  in  the  open 
feed-lot  Therefore,  it  is  positively  true  that  the  disease  is 
never  carried  through  the  air  from  one  farm  to  another.  How- 
ever, by  a  aecoiul  method,  hogs  may  acquire  the  disease  from 
tuberculous  cattle  by  being  turned  into  the  feed-lot  and  eating 
the  manure.  Manure  is  an  organic  nutritive  substance  which, 
when  first  dropped,  equals  the  body  temperature  and  is  favor- 
able to  the  growth  of  the  tuberculous  germs*  By  a  third 
method,  hogs  may  acquire  tuberculosis  from  the  milk  of  tuber- 
culous cows  on  the  same  premises.  Therefore,  if  hogs  never 
received  any  food,  milk  or  manure,  except  that  from  the  ani* 
mals  on  the  farm  of  the  o^vner  of  the  hogs,  we  would  have  an 
index  at  the  packing-houses  slaughtering  hogs  to  practically 
every  farm  in  this  country  having  the  tuberculous  animals 
upon  them.  Manure  is  seldom  hauled  from  one  farm  to  an- 
other except  for  fertilizer* 

Now,  here  is  the  important  point :  An  exceedingly  good  ani- 
mal husbandman  can  prepare  a  hog  ready  for  market  at  six 
months  of  age ;  and  nearly  every  hog,  except  parents,  going  to 
market  is  less  than  one  year  of  age.  Therefore,  practically 
every  farm  in  this  country,  before  one  year  from  to-day,  will 
have  sent  one  or  more  hogs  to  market.  ^ 

The  beauty  of  these  facts  is  that  the  bulk  of  hogs  are™ 
slaughtered  in  packing-houses  where  government  veterinari- 
ans make  two  thorough  examinations  for  tuberculosis  of  every 
hog  killed. 

The  natural  result  would  be  that  if  they  knew  the  farm  from 
which  every  tuberculous  hog  came,  we  w^ould,  inside  of  one 
short  year,  know  every  farm  having  dangerous  tuberculous 
animals  upon  it.  The  results  would  almost  equal  the  tuberculin 
test  applied  on  every  farm  in  the  country*  ^ 

Human  physicians  advocate  the  registration  of  bybiy  tuber-" 
culous  person  and  their  place  of  habitation.    Very  recently  I 
publicly  proposed  a  detailed  plan  for  accomplishing  this  much- 
desired  result  in  animals-  ^ 

But  does  tuberculosis  exist  in  many  animals?  ^| 

The  public  animal  reports  of  the  government  show  that  just 
in  packing-houses  alone  having  United  States  inspection, 
15,546  tuberculous  animals  were  detected  in  1901,  27,752  were 
detected  in  1902.  and  81.179  were  detected  in  1903;  and  most 
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eertainly  a  like  proportionate  increase  in  the  subsequent  yeara^ 
especially  since  the  new  law  by  which  the  inspection  has  been 
extended,  and  since  nothing  has  been  done  to  eradicate  the 
disease. 

The  total  number  slaughtered  during  the  three  years  was 
113,630,682,  thus  making  a  smaller  percentage  than  in  any 
other  country. 

As  many  as  72,000  hogs  have  come  into  the  Chicago  stock- 
yards in  a  single  day  and  been  offered  for  sale,  A  tuberculous 
hog  looks  absolutely  no  different  from  a  healthful  animal. 
After  these  hogs  have  been  bought,  individual  packers  some- 
times purchasing  more  than  15,000  on  a  single  day ;  no  farmer 
would  be  able  to  pick  out  his  own  hogs  after  they  have  been 
jnixed  together,  let  alone  picking  them  out  after  they  have 
?n  slaughtered  and  their  hair  removed.  Packers  thus  buy 
uberculous  animals  unconsciously^  and  if  conditions  are  not 
^changed  they  will  continue  to  so  do. 

At  the  present  time  the  general  per  cent,  for  the  entire 
country  is  less  than  three  in  the  hogs  slaughtered  where  gov- 
ernment inspection  exists,     A  conservative  estimate,   baaed 
upon  these  facts  and  upon  the  experiment  which  I  carried 
out,  is  that  less  than  six  per  cent*  of  the  fanns  of  this  country 
are  sending  all  the  tuberculous  animals  to  market.    Less  than 
six  per  cent,  of  the  farms  are  thus  likewise  responsible  for 
hM  the  tuberculous  dairy  products* 

One  simple  thing  will  be  the  means  of  ascertaining  the  lo- 
oation  of  all  of  the  small  yet  dangerous  six  per  cent,  of  farms 
Iraving  tuberculous  animals  upon  them — and  that  is  to  se- 
ourely  tag  all  hogs  sent  to  market  with  tags  that  will  remain 
until  they  have  been  inspected  by  the  federal  inspector* 

I  propose  a  letter  from  each  state  suffixing  or  prefixing  a 
xiuraber  for  each  countj'  in  each  state,  the  combination  be- 
ing the  numerator  of  a  fraction;  the  denominator  be'ng  a 
:mjmber  given  to  the  individual  farmers  in  each  state,  as 

a  26    27  d 

833  '  1005'  ^     • 

But  what  shall  be  done  after  discovering  the  location  of  the 
tuberculous  farms? 

In  the  past  irrational  and  radical  people,  so-called  scien- 
tists, too,  have  advocated  going  to  the  farm  and  slaughtering 
til  of  the  tuberculous  animals,  if  need  be,  at  the  owner's  ex- 
pense, for  they  are  a  menace  to  the  public  health  and  he  haa 
-10 
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no  business  owning  them.  Gentlemen,  I  know  of  no  single 
factor  which  has  been  a  greater  hindrance  to  the  eradication 
of  animal  tuberculosis  than  this.  Many  times  the  carrying 
out  of  such  an  edict  would  financially  ruin  the  small  accumij 
lation  of  a  hard-working  man. 

You  wHlj  no  doubt,  believe  that  it  would  be  to  the  packers'^ 
benefit  to  completely  eradicate  tuberculosis  from  domestic 
food  animals,  and  it  must  seem  reasonable  to  you  that  he 
would  want  to  cooperate  with  the  farmer  and  do  all  in  his 
power  to  reach  such  an  end. 

All  the  tuberculous  animals  coming  to  market  this  year 
came  from  farms  on  which  the  conditions  continue  to  be  fa- 
vorable for  acquiring  tuberculosis  by  the  hogs  that  are  still 
on  those  farms  and  those  that  will  be  there  next  year  and 
next  year  and  next  year  and  next  year*  Some  of  the  tuber- 
culous animals  marketed  this  year  caused  it  in  the  younger 
animals  on  the  same  farm  that  will  be  marketed  next  year.  In 
fact,  unless  something  is  done,  all  coming  from  those  farms 
will  be  tied  to  the  same  string  forever. 

So  next  year  the  packers  will  buy  unconsciously,  at  the 
same  price  and  at  the  same  loss,  animals  that  they  could  buy 
consciously  at  the  same  price  and  certainly  without  great 
loss- 

If  the  farmers  of  this  country  could  sell  all  of  their  presenl 
tuberculous  animals  at  full  market  values,  and  thus  without 
one  cent  of  loss,  and  the  packers  could  buy  them  consciously 
with  no  greater  loss  than  if  bought  unconsciously,  the  putting 
of  two  and  two  together  is  that  animal  tuberculosis  could  be 
totally  eradicated  from  this  country  within  a  space  of  two 
years  and  without  one  cent  of  loss  or  cost. 

Can  you  conceive  of  anything  more  remarkable,  when  all 
along  every  one  has  contended  that  it  would  take  years  and 
an  immense  sum  of  money  to  accomplish  this  result?  M 

Indeed,  I  can  prove  to  you  that  it  would  be  at  a  profit  to  mm 
packer,  to  the  farmer,  to  the  consumer,  to  the  entire  coun- 
try, and  to  the  whole  world. 

The  eradication  or  the  control  of  the  animals  that  are  at 
present  tuberculous  means  the  eradication  of  the  animal  tu- 
berculous germ  manufacturing  establishments.  This,  together 
with  the  will-power  of  the  educated  tuberculous  person, 
means  the  complete  eradication  of  the  disease.  Not  only  is 
it  eradicated  without  loss  or  cost  on  the  part  of  the  packer. 
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^&rmer,   conflumer  and  the  entire  country,  but  it  likewise 
yields  an  immense  profit  to  all. 

Tuberculosis  seldom  dies  out  spontaneously  from  a  farm. 
It  is  only  by  the  act  of  man  that  such  a  thing  occurs.    If  all 
other  present  conditions  remain  the  same  and  nothing  is  done 
concerning  tuberculosis,  the  present  less  than  six  per  cent 
will  soon  become  more  than  seven  per  cent,  and  then  eight 
per  cent.,  and  so  on,  for  tuberculosis  spreads  from  tuberculous 
animals  on  one  farm  to  the  previously  healthful  animals  on 
another  farm  by  two  methods  only.     First,  either  at  public 
auction  or  private  sale  tuberculous  animals  are  bought  con- 
sciously; or^  more  frequently,  unconsciously,  and  placed   in 
previously  healthful  quarters  and  among  previously  healthful 
animals,  and  with  the  very  same  disastrous  results  from  the 
association  explained  heretofore.    Secondly,  by  the  food  prod- 
acts,  especially  milk  of  tuberculous  cows  on  one  or  more  farms 
being  taken  to  the  local  creamery  and  mixed  with  the  entire 
skim-milk  product  of  the  creamery.     Thus  all  the  farmers 
hauling  back  this  skim-milk  carry  infection  to  their  own  hogs, 
the  majority  of  which  were  previously  healthful.    Thus  new 
source-centers  are  started,  and  just  as  a  few  years  ago  we 
could  probably  say  less  than  four  per  cent,  of  the  farms  had 
tuberculous  animals  upon  them,  in  a  few  more  years  we  can- 
not even  say  less  than  six  per  cent*    Each  of  the  present  six 
per  cent,  of  farms  will  become  more  saturated  with  the  dis- 
ease.    Thus  the  percentage  of  tuberculous  animals  on  the 
farms  will  increase  above  six  per  cent,  and  the  per  cent,  of 
farms  will  increase. 

Let  me  relate  what  we  have  suffered  and  lost  in  not  adopt- 
ing my  plan  June  30,  1906,  seventeen  months  ago,  when  the 
famous  ment-inspection  bill  became  a  law. 

Since  that  time  nearly,  and  probably,  every  farmer  in  the 
country  has  marketed  one  or  more  hogs,  several  hundred  thou- 
sand of  them  being  tuberculous.  Had  the  hogs  been  tagged 
^e  would  to-day  know  where  practically  every  tuberculous 
animal  in  the  country  is  now  located.  Conversely  we  would 
know  nearly  every  animal  that  was  free  from  tuberculosis. 

Since  that  time,  tuberculous  animals  that  would  be  either 

.  dead  or  under  control  to-day  have  been  bought,  are  being 

bought,  and  will  be  bought  at  private  and  public  sales,  and 

have  been  taken  to  healthful  farms  and  among  healthy  cattle. 

Since  that  time,  tuberculous  animals  that  would  be  either 


148  Kansas  Academy  of  Science. 

dead  or  under  control  to-day  have  supplied,  are  suppl3ing 
and  will  continue  to  supply  creameries  with  milk  that  when 
skimmed  has  gone,  is  going  and  will  go  to  other  farms  and 
infect  other  animals. 

Since  that  time,  tuberculous  animals  that  would  have  gone 
to  the  larger  packing-houses  and  been  properly  disposed  of 
have  been,  are  being,  and  will  continue  to  be  slaughtered  in 
local  country  and  town  slaughtering-houses  and  be  eaten  by 
man. 

Since  that  time,  tuberculous  cows  that  would  now  be  dead 
or  under  control  have  been,  are,  and  will  continue,  supplying 
the  milk  to  the  creamery,  and  thus  contaminate  the  entire 
product  of  that  creamery. 

Since  that  time,  tuberculous  cows  that  would  now  be  dead 
or  under  control  have  been,  are,  and  will  continue,  supplying 
raw,  uncooked  milk  to  adults,  children,  invalids  and  infants, 
much  of  it  under  the  physician's  directions. 

Since  that  time,  individuals  have  taken  into  their  system 
the  germs  that  will  cause  them  to  be  a  part  of  a  per  cent,  that 
we  do  not  know  of  the  100,000  that  died  last  year,  a  share  of 
the  100,000  that  will  die  next  year,  and  an  unknown  portion 
of  the  2,500,000  that  will  die  within  the  next  twenty-five 
years.    Every  day's  delay  means  the  sacrifice  of  human  life. 

And  what  would  the  plan  have  accomplished  and  gained 
for  us  had  it  been  accepted  and  adopted  June  30,  1906? 

It  would  have  practically  eradicated  animal  tuberculosis 
from  this  country.  It  would  have  been  a  monumental  achieve- 
ment for  America.  It  would  give  a  reputation  to  American 
meat  and  dairy  products  unequaled  by  any  country  in  the 
world,  and  thus  increased  instead  of  decreased  our  exports. 

In  1901  Robert  Koch  made  the  startling  statement  that 
man  could  not  acquire  tuberculosis  from  animals,  and  the 
whole  scientific  world  took  up  the  subject  and  much  time  and 
money  has  since  been  expended  in  attempting  to  solve  the 
problem. 

The  plan  I  propose,  while  eradicating  the  disease  from  ani- 
mals would  make  the  problem  immaterial,  and  therefore 
eradicate  both  the  disease  and  the  problem. 

At  one  stroke  the  problem  of  the  milk-supply  of  towns  and 
cities  would  be  solved  as  far  as  tuberculosis  is  concerned. 

At  one  stroke  the  problem  of  municipal  and  country  slaugh- 
ter-house inspection  would  be  solved,  as  far  as  tuberculosis 
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ms  concerned.  Over  ninety-five  per  cent,  of  condemnations  in 
:i)acking-houses  having  federal  inspection  is  for  tuberculosis. 

Gentlemen!  Several  years  ago  the  meat  loss  estimated  by 
Dr.  Salmon  from  condemned  tuberculous  animals  was  over 
one  million  dollars  annually. 

Since  June  30,  1906,  much  more  than  a  million  has  been 
lost,  and  before  another  year  has  passed  an  additional  million 
will  be  at  a  dead  loss,  and  nothing  is  accomplished  by  it. 

I  believe  in  making  scientific,  harmless,  economic  use  of 
the  meat  for  a  short  period,  and  thus  convert  this  dead  loss 
into  a  working  power  for  the  eradication  of  the  disease  for- 
ever. 

This  would  result  in  making  every  single  pound  of  meat 
and  dairy  produce  forever  in  the  future  come  from,  animals 
absolutely  free  from  tuberculosis. 

Without  egotism  I  claim  a  hearing  for  these  views,  and 
firmly  and  sincerely  believe  that  no  proposition  has  ever  been 
made  so  far-reaching  as  this  in  behalf  of  the  wealth,  health 
and  happiness  of  the  people.  It  is  radically  simple,  radically 
rapid,  and  radically  economical,  and  is  not  antagonistic  to  a 
single  soul  on  earth. 

I  want  you  to  study  it  thoroughly  and  improve  on  it  where 
you  can. 
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ADDITIONS  TO  THE  LIST  OF  KANSAS  COLEOPTERA 

FOE  1907. 

^I"^HE  following  seventy-one  species  and  varieties  of  Coleop— 
^    tera  are,  so  far  as  I  know,  new  to  the  Kansas  list.    Twa 
or  three,  possibly,  have  been  listed  previously  under  other 
names  owing  to  erroneous  determinations. 

Of  the  number  listed  about  eighteen  have  been  taken  by 
myself  at  McPherson  and  in  Pratt  and  Reno  countiea.  Eleven 
are  in  the  State  University  collection,  Lawrence.  One  was 
taken  at  Topeka  and  one  at  Grantvnlle,  near  Topeka,  and  two 
at  Onaga.  The  others  are  from  the  monographic  works  of 
Horn,  Leng  &  Hamilton,  Casey,  and  Fall.  Mr.  H,  C.  Fall 
has  passed  upon  the  identity  of  all  the  species  other  than  those 
from  monographs  as  above,  and  from  Douglas  county. 

1 — 678  Amara  rem otestr lata  Dej.     (Horn.) 

2 — 945  Cymindifl  cribrata  Lee.     (Horn.) 

0 — 1S?9  Tychua  minor  Lee.    One  specimen  at  light,  McPherson, 

4 — ^202S  Homolata  liTidipenniB  Mann.     Douglas  county^ 

5^  Baiyodma  verna  Say.    McPberson  and  Oimga. 

6 —  Thiasophila  sp,    Douglas  county, 

7 — 2064  Oxypoda  tninuta  Sachae*    McPherson  and  Onaga. 

8 —  Oxypo^la  perexilia  Csy,    March  and  April,  Onaga. 

0 — 2080  Gyrophiena  eorruscula  Er*    One  specimen,  Onaga. 

10^ — ^2098  Queditis  explanatus  Lee.    One  specimen,  Douglas  county. 

11 — 2165  Philonthus  basalis  Horn.    Douglas  county. 

12— -2199  Philonthus  aequallis  Horn.     (Horn.) 

13 — 2203  Philonthus  quediinus  Horn.     (Horn.) 

14—2205  Philonthus  cepbalotes  Gray,     Douglas  county. 

15 — 2522  Lathrobium  armatnm  Say,    Douglas  county. 

15a—  Lathrobium  debilehire*    One  specimen  at  light,  McPherson- 

16 — 2540  lathrobium  anale  Lee*     Two  epecimens  at  lights  McPherson. 

17 —  Lathrobium  puncticolle  Kir  by,     Douglas  county, 

18 —  Scopieus  ap.    One  specimen  at  light,  McPherson. 
19 — 2592  Palaminus  testaceus  Er.     Douglas  county. 
20 — 2635  Tachyporus  chi^Bomelinus  Linn,    Douglas  county. 
21 — 2637  Tachyporua  nanus  Er.    Douglas  county* 
2la —  Bledins.     One  specimen  at  light,  McPherson. 
22 —  TrogophtoBUB,  sp.    At  light,  McPherson. 
23 — 3014  Sacium  amabile  Lee.    Douglas  county. 
24 — ^035  Anisosticta  episcopal ie  Kiiby.     (Leng*) 
25 — 305$  Hippodamia  amencana  Cr.    (Leng.) 
26 — 3055a  Neoharmonia^  var.  venusta  Melsh,     fLeug.) 
27—2061  CoccinellB  transversoguttata^  var,  proVouga  Qt,    <Jj«sv%.^ 
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2^—3066 
32— 


84^3146 
35—3147 
36 — S1S9 
37—3545 
88 — 3974 
30 — 4135 
40—4182 


41- 


4627 


42 — 4854 


44 — sies 

45— 
46— 
47— 


-49—5634 

Sa*-5813 
«1— 5817 

52^^6373 
53—6417 
54—6446 

55— 646S 
56^^479 
57^^487 
68—8539 

60—7145 
61- 


■«e— 7811 
ea— 7917 

09—7924 
70—8379 
71— 


Coccmella  tricuapis  Kirby.     (Leng.) 

Adalia  frigida  Schn.     (Leng,) 

Brschycaotba  socialis  Csy,     (Casey.) 

Scynmus  rubricauda  Csy.     (Casey,) 

Scymnus  Eansanus  Csy.     (Casey.) 

Scytnnus  dukis  Csy,     (Casey.) 

Scymnus  hieniorrhous  Lee.,  var.  devisus  Csy.     (Casey.) 

Scytnnus  bniUei  Melsh,    Onaga. 

Aphori^ta  testacea  ZiegL    Douglas  county. 

Ulkeus  mtricatus  Horn,     (Horn,) 

Eurypogon  niger  Melsh.     (Horn,) 

Cardiophorus  fenestratus  Lee.     (Blanchard*) 

Monoerepitlius  a  versus  Lee.     One  specimen  at  light,  August, 

McPherson, 
Anthasda   salieis   Fab.     Two   speeimens,   Smoky   Hill   river, 

H*  A,  Brous. 
Phengodes  fusciceps  I>ec*    July,  McPberson* 
Trichochrous  modestus  Csy.     (Casey.) 
Clerus  ocreatua  Horn.     (Horn.) 
Clems  corallinus  Fall.     (Fall.)     Gove  county. 
Catorama  grave  Fall.    One  specimen  at  light,  McPherson. 
Amphicerus  gracilis  Csy.     (Casey,) 
Ochodseus  kansanus  Fall*    (Ms.)    elec*  light,  July  and  Augnstt 

McPherson. 
GlaresiB   inducta   Horn*     One  specimen  at  light,  Joly,   Mc- 
Pherson. 
Listrochelus  obtusa  Lee.     (Horn.) 
Listrochelus  falsus  Lee,     (Horn.) 
Monilema  I^evigatum  Blanch.     (Leng  &  Hamilton.) 
Leptostylus  parvus  Lee,     (Horn*) 
Acanthocinus  obliquus  Lee,     (Horn,) 
Oncideres  texana  Horn.     (Leng  &  Hamiltoii*) 
Saperda  mutica  Say.     (Leng  &  Hamilton.) 
Saperda  puncticotlis  Say.     (L^ng  &>  Hamilton*) 
Donacia  ffiqualis  Say.     Several  specimens,  Grantville,  Smith. 
Charistena,   n.   sp.,   near   armdne   Newm*     Three  specimens 

from  willows,  June,  Medora, 
Bruchus  perforatus  Horn.     Three  specimens,  Topeka, 
Lobometopon  cribricollBe  Csy.     (Casey.) 
Lobometopon  jueundum  Csy*     (Casey.) 
Lobometopon  obscarus  Csiy.    July  and  Aagust,  Wallace  and 

Pratt  counties. 
Both  rotes  insitus  Csy.     (Casey.) 
Both  rotes  knausii  Csy.     E  pi  tragus  acutus.     Pratt  and  Eeno 

counties. 
Mordellistena,  n.  sp.    One  specimen  at  Hgbt,  McPherson. 
MordeDistenaj  n.  sp.    Three  specimens  at  light,  McPherson. 
Notoxus  nuperus  Horn.     (Horn.) 
Not  ox  us  serratus  Lee.     (Horn.) 
Apion  melanarium  Gerst.     (Fall.) 
Smjcr&nyx  ap.     At  lights  McPherson* 
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COLEOPTERA  OF  NEW  MEXICO. 

By  W.  Knaus,  McPherson. 

IN  the  Transactions  of  the  American  Entomological  Society, 
volume  33,  1907,  T.  D.  A.  Cockerell  and  H.  C.  Fall  pub- 
lished a  list  of  the  Coleoptera  of  New  Mexico  with  descrip- 
tions of  many  new  species.  The  number  of  species  listed 
totaled  2148.  These  were  from  the  records  of  the  author  and 
from  the  recorded  captures  of  Dr.  F.  H.  Snow,  C.  H.  T.  Town- 
send,  H.  F.  Wickham,  E.  A.  Schwarz,  H.  L.  Viereck,  Dr.  A. 
Fenyes,  Doctors  Leconte  and  Horn,  the  Wheeler  survey,  as 
reported  by  Henry  Ulke,  Hubbard  and  Schwarz,  Sch^warx 
and  Barber,  by  the  writer,  and  by  a  few  others.  Since  the 
publication  of  this  list,  I  spent  two  days  last  June  at  Santa 
Rosa,  Alamogordo,  Cloudcroft  and  Deming,  and  the  present 
list  of  eighty-two  species  are  either  new  to  the  New  Mexi- 
can list  or  are  new  localities  for  species  already  listed.  Mr. 
H.  C.  Fall  and  Dr.  A.  Fenyes  have  passed  upon  doubtful 
species. 

1 —  Cicindela,  var.  knausii  Leng.    Alkali  flats,  near  Santa  Rosa, 

June  and  July,  with  C.  sperata  Lee.  and  C.  tenus  insi^ata 
Lee.    The  variety  not  before  listed  from  New  Mexieo. 
Amara  polita  Lee.    Clouderoft. 


2—668 

20—1672 

3— 


5— 


6— 


8—2747 
9—2971 

10—3101 
11—3102 

12—3105 
13—3111 
14— 


Aetium,  n.  sp.     One  specimen  under  pine  bark,  Clouderoft. 

First  reeord  of  the  genus  in  New  Mexieo. 
Eupleetus,  n.  sp.    Fairly  eommon  under  bark  of  dead  pines, 

Clouderoft. 
Baryodma,  near  affloens  Csy.     Two  speeimens,   Cloudcroft. 

New  to  New  Mexieo. 
Platandria     species    near    mormoniea     Csy.       Common     in 

flower  catkins  of  shrubs,  Clouderoft.     Genus  and  species 

new  to  New  Mexieo.  • 
Stenus,  n.   sp.     One   specimen,   Cloudcroft,     New  to   New 

Mexico. 
Platystethus  amerieanus  Er.     Four  speeimens,  Alamogordo. 
Ptinella  pini  Lee.     Common  under  pine  bark  at  Cloudcroft. 

Genus  and  species  new  to  New  Mexico. 
Hyperaspis  fimbriolata  Melsh.     Deming. 
Hyperaspis  lateralis  Mels.,  var.  omissa  Csy.    One  specimen, 

Santa  Rosa.    New  to  New  Mexico. 
Hyperaspis  undulata  Say.    On  young  pines,  Santa  Rosa. 
Hyperaspis  oseulans  Lee.    Deming. 
Scymnus,  sp.,  Mountain  Park  (below  Clouderoft). 
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15 —  Scymnus  virginalis  Wick.    Deming. 

16 —  Sylvanus,  n.   sp.     Under  pine  bark,   Cloudcroft     New  to 

New  Mexico. 
XT —  Cryptorhopalum  reversum  Csy.    Alamogordo. 

X7a —  Atomara,  sp.,  Cloudcroft.    New  to  New  Mexico. 

X8 — 3490      Hister  abbreviatus  Fab.    Deming. 
X8ct — 3539     Epierus  nasutus  Horn.    Cloudcroft. 
X.9 — 3569      Anapleus    marginatus    Lee.      One    specimen,    Santa    Rosa. 

New  to  New  Mexico. 
20 — 3607      Saprinus  vitiosus  Lee.     Two  specimens,  Deming. 
21 — 3610      Saprinus  fimbriolatus  Lee.    Deming. 
22 — 3625       Saprinus  patruelis  Lee.     Deming. 
22a —  Cercus,  n.  sp.    Cloudcroft.    New  to  New  Mexico. 

23 — 3710      Epurea  planulata  Er.     One  specimen,  Cloudcroft.     New  to 

New  Mexico. 
24 — 3805      Corticaria  serrata  Payk.     Two  specimens,  Cloudcroft. 
24a^ —  Corticaria  tenuipes.    One  specimen,  Cloudcroft.    New  to  New 

Mexico. 
S5 — 4202      Elater  rhodopus  Lee.    One  specimen  under  pine  bark,  Cloud- 
croft. 
26 — 4623      Chrysobothris  debilis  Lee.     Several  specimens  on  Prosopis. 

Deming. 
27 —  AcmsBodera   lucia    Fall,   var.      One   specimen,   Alamogordo. 

New  to  New  Mexico. 
28 — 4705      Acmaeodera  guttifera  Lee.,  var.    One  specimen  on  Prosopis. 

Deming.     New  to  New  Mexico. 
29 — 5055      Attains  morulus  Lee.     Several  specimens,  Cloudcroft. 
30 —  Trichochrous    erythropus    Lee.      One    specimen,    Mountain 

Park.    New  to  New  Mexico. 
31 — 5168      Clerus  ocreatus  Horn.     Several  specimens  on  decaying  pine 

branches,  Cloudcroft.     New  to  New  Mexico. 
32 —  Catorama   g^ibbulum   Fall.     Common  on   Prosopis,  Deming. 

New  to  New  Mexico. 
83 —  Ptilinus  lobatus  Csy.    Common  boring  in  dead  quaking-asp, 

Cloudcroft. 
84 — 5358      Sinoxylon  simplex  Horn.     One  specimen,  Deming.     New  to 

New  Mexico. 
36 — 10161     Lyctus  calif omicus  Csy.     One  specimen,  Deming.     New  to 

New  Mexico. 
36 — 5452      Phanaeus  camifex  Linif,     Santa  Rosa. 
37 —  Diplotaxis,  sp.    Common,  Deming. 

88 — 6002      Phymatodes  dimidiatus  Kirby.     A  unicolored  variety;   one 

specimen,  Cloudcroft. 
89 — 6158       Sphaenothecus  suturalis  Lee.     Deming. 
40 — 6887      Monohammus  scutellatus  Say.    One  specimen,  Cloudcroft. 
40a — 6600    Urodera  crucifera  Lee.    Two  specimens,  Mountain  Park. 
41 — 10365     Luperodes  morrisoni  Jac.     One  specimen,  Cloudcroft. 
42 —  Monoxia,   near   debilis   Lee.      Fairly   common   at   Mountain 

Park. 
43 — 6932c     (Edionychis  concinna  Fab.     One  specimen,  Cloudcroft.     New 
to  New  Mexico. 
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47-7ir/2 
49—71^7 
51— 

52-  - 

54  -7701 
55-^7752 

56^7843 

57—8043 

68— 80d2 

59—8316 

60— 

61—8616 

62— 

6r^ 

64—10007 
66—10023 
m— 10026 

67— 
68— 

69—8700 
70_-8701 

71_-8745 

72— 

73__8883 

74—11133 

75— 

76— 
77— 


Hsil*.U!^  ^xrtAtA  Germ.    Beaten  from 
S7]Et«ri&  tj»Iata  fSay.     M<xintaiii  Park. 
Glypittksk.  «rx^Aip«nntx  Cr.    Cloadcroft. 
C^jpx/Mrjf:i:k  aturi/rhalcea  Fab.    Moontain  Paik. 
hr*if:hn%  <k«;rv/niin  I..«c,    On  Prosopis, 
hrjr,y.TjM  prr/Kf/pin  L«.    On  Prosopis, 
Brn^UM,  n,  up.    Moantain  Park. 
Metaponium  ancepn  Csjr.     Two  spedmena^ 

M«Uppolol>a    d^iTixivtmtrin    Csy.      Common    oi 

iMmmi^,    New  to  New  Mexican  list 
Cii!tend,  n.  iip.    One  specimen,  Deming.    New  to  New  ! 

can  lint, 
r^acconotufl  pinicoluft  Horn.     One  specimen,  Cloaderaft. 
Asclera  ruficollis   Say.     One  specimen,  Wootena.     N«w  te 

New  Mexico. 
MorrJellistena  morula  Lee.    Cloudcroft. 
Nemo^atha  lutea  Lee.     Cloudcroft. 
Epicauta  maculata  Say.    Deming. 
Pandeleiejus  cinereus  Horn.    Deming. 
Apion  occidentale  Fall.     Alamogordo. 

Cleonus  (Aplsneus)  pulvereus  Lee.    One  specimen,  DemiB^ 
Smicronyx,  n.  sp.    Mountain  Park. 
Smicronyx,  sp.    Mountain  Park. 

Smicronyx  profusus  Csy.    Deming.    New  to  New  Mexieo. 
Smicronyx,  near  spretus  Deitz.    Deming. 
Smicronyx  quadrifer  Csy.     Two  specimens,  Deming.     New 

to  New  Mexico. 
Bagoufl,  sp.     One  specimen,  Santa  Rosa. 
Anthonomus,   near   hirtus    Lee.     One   specimen,    Moontain 

Park.    New  to  New  Mexico. 
Tychius  setosus  Lee.    Common  on  Prosopis,  at  Deming. 
Sibynes  fulvus  Lee.    Two  specimens,  Deming.    New  to  New 

Mexico. 
Rhyssematus  pruinosus  Boh.    Common  on  Prosopis  at  Dem- 
ing. 
Baris,  sp.     One  specimen,  Mountain  Park. 
Trichobaris  texana  Lee.     Alamogordo. 
Onyehobaris  mystica  Csy.  Deming. 
Centrinus,  n.  sp.     One  specimen,  Mountain  Park.     New  to 

New  Mexico. 
Barilepton,  n.   sp.     Two  specimens,   Santa   Rosa.     New  to 

New  Mexico. 
Chramesus,  n.  sp.    One  specimen  on  Prosopis,  Deming. 
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A  NEW  SPECIES  OF  CAMPOSTOMA? 

By  F,  F.  Cbevecckub>  Onagii, 

^^TTHAT  the  writer  thinks  will  prove  to  be  undoubtedly  a 
^^  new  species  of  fish  of  the  genus  Campostoma  was  taken 
last  spring  in  a  small  pool  just  above  a  gravelly  riffle  on  Mound 
«reek,  six  miles  northeast  of  Onaga. 

In  the  early  years  of  the  settlement  by  the  white  man  the 
fish  wag  abundant  every  spring  at  riffles,  where  it  was  busily 
€ngag€d  in  the  task  of  nest-building  and  spawning,  but  on  the 
Btreams  filling  up  with  soil  washed  down  from  cultivated  fields 
the  fish  disappeared  from  observ^ation  for  about  twenty-five 
or  thirty  years.  Last  March,  while  approaching  the  creek  on 
a  high  bank  overlooking  the  riffle  in  question,  a  great  commo- 
tion was  seen  in  the  water  at  the  riffle*  On  closer  examination 
it  was  seen  the  turmoil  was  caused  by  a  school  of  fishes  com- 
posed of  the  species  mentioned  above  and  of  the  minnow 
SemotUus  atromaadatus.  The  fishes  were  busy  spamming,  or 
preparing  nests  in  which  to  spawn.  A  few  specimens  of  each 
species  were  procured  and  sent  to  the  National  Museum, 
where  they  were  pronounced  by  Mr.  B,  A,  Bean  as  Campos- 
toma  afwmabim  for  the  first  species  mentioned,  and  the  other 
the  minnow  as  given  above*  Upon  comparing  the  description 
of  CampostOTna  anomalum,  as  given  in  Bulletin  No.  47  of 
the  United  States  National  Museum,  with  our  specimens  of 
Campostoma,  it  was  found  our  fish  differs  from  C  anomalum 
in  several  important  particulars,  chief  of  which  are*  size  and 
color.  The  size  of  C.  Qriomalum  as  given  in  the  bulletin  men- 
tioned is  from  six  to  eight  inches.  Of  many  specimens  of  our 
fish  seen,  both  in  early  days  and  those  seen  and  taken  last 
spring,  none  exceeded  four  and  one-half  inches.  The  colora- 
tion of  C.  anomalum  as  given  in  the  bulletin  is  as  follows: 
'*Color  brownish,  with  a  brassy  luster  above,  the  scales  more 
or  less  mottled  vtith  dark;  a  dusky  vertical  bar  behind  the 
opercle ;  dorsal  and  anal  fini?  each  with  a  dusky  cross-bar  about 
half  way  up*  the  rest  of  the  fin  olivaceous  in  the  females,  fiery 
red  in, the  males  in  the  spring;  iris  orange  in  males.  Males 
in  spring  with  the  head  and  often  the  whole  body  covered 
with  large  rounded  tubercles," 

The  color  of  our  fish  is  a  grayish-brown,  with  the  scales 
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.mottled  with  dark,  the  mottling  being  more  prominent  pos- 
rterior  to  the  dorsal  fin;  sides  tinged  with  brassy;  under  side 
silvery-white.  Base  of  dorsal  fin  orange  for  about  one-eighth 
inch  in  height,  then  dusky  to  about  one-half  height  of  fin;  the 
rest  of  the  fin  colorless  except  the  last  (posterior)  four  rays, 
which  are  yellowish-white.  Bases  of  pectoral  fins  yellowish- 
white,  the  rest  of  the  fin  colorless  except  the  branched  portion 
of  the  rays,  which  is  yellowish-white.  Ventral  fins  yellowish- 
w^hite^  with  a  dusky  bar  through  the  middle.  Anal  fins  have 
an  orange  band  at  the  base,  which  band  is  broader  anteriorly 
than  posteriorly;  branches  of  rays  yellowish-white.  Caudal 
fin  with  a  dusky  spot  at  the  base,  which  is  surrounded  more 
or  less  with  a  little  orange ;  the  rest  of  the  fin  colorless.  The 
colors  as  here  given  apply  only  to  breeding  males,  the  females 
being  plain-colored,  that  is,  with  the  fins  colorless.  The  males 
have  the  head  covered  with  prominent  tubercles;  the  whole 
upper  portion  of  the  body  is  also  covered  with  tubercles,  but 
they  are  more  perceptible  to  the  touch  than  to  the  eye. 

Perhaps  a  few  notes  on  the  fish's  breeding  habits  will  prove 
interesting.  From  about  the  middle  of  the  month  of  March 
(it  must  be  remembered  last  March  was  an  abnormally  warm 
month)  to  about  the  middle  of  April  the  fishes  could  be  dally 
seen  at  their  task  of  nest^ building.  They  had  selected  a 
gravelly  riffle  just  below  a  small  pool,  to  which  they  retreated 
on  the  approach  of  danger.  When  they  left  the  pool  to  go  to 
their  work  they  naturally  faced  downstream,  but  on  arriving 
at  the  riffle  they  would  turn  about,  facing  upstream,  and  im- 
mediately commence  operations  by  picking  up  the  gravel  in 
the  spot  selected  for  their  nest  in  their  mouth,  when  they 
would  advance  a  few  inches  upstream  and  expel  the  grain  of 
gravel  with  a  motion  of  the  lips  not  unlike  those  made  by  a 
person  in  blowing  a  particle  to  some  distance;  the  fish  would 
then  drop  back  tail  first  to  its  position  over  its  nest  and  go 
through  the  same  performance  again.  The  nests  consisted  of 
pits  in  the  gravel  and  sand,  some  of  them  to  a  depth  of  nearly 
two  inches  and  a  breadth  of  five  or  six  inches.  When  digging 
out  the  gravel  in  the  deeper  portions  of  the  pits  the  fish  would 
assume  a  nearly  vertical  position  end  force  its  lips  over  the 
grains  of  gravel  with  a  vigorous  convulsive  motion  of  the  body 
and  much  and  vigorous  lateral  movement  of  the  tail.  When 
a  fish  had  to  remove  a  pebble  too  large  to  take  into  its  mouth 
it  would  take  hold  of  it  as  best  it  could  and  roll  it  along,  but 
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always  upstream.  When  they  had  a  nest  dug  out  to  suit  their 
requirements  they  would  lie  down  in  the  excavation  quite  still 
for  quite  a  while. 

Just  below  the  riffle  used  for  nest-building  there  was  another 
pool  only  two  or  three  feet  across,  below  which  was  another 
gravelly  riffle,  but  our  fish  did  not  resort  to  these  portions  of 
the  stream  so  far  as  was  observed ;  but  a  few  darters,  Etheos- 
toma  arcuBcelestiSy  were  seen  here.  This  latter  species  of  fish 
seems  to  confine  itself  in  spawning  to  riffles  having  a  smooth 
clay  bottom  covered  more  or  less  with  sand  and  gravel. 


I 
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CONCERNING  SOME  INSECTS  COLLECTED  AND|BRED 
FROM  DEAD  AND  DYING  ELM. 

By  E.  B.  TucEEA^  Dillas,  Tex. 

T  N  response  to  a  request  written  by  a  citizen  of  Lawrence, 
^  Kan.,  under  date  of  September  23,  1904,  and  desiring  in- 
formation in  regard  to  means  of  checking  the  attacks  of  in*| 
sects  boring  in  elm  trees,  I  was  led  to  make  a  personal  inspec- 
tion of  the  affected  trees  in  order  to  ascertain  the  species  and 
prevalence  of  the  pests  and  extent  of  injuries  committed  by 
them.  During  the  course  of  my  observations  a  number  of 
associated  insects,  including  useful  parasites,  were  founds  and 
a  report  of  them  is  herewith  presented  in  connection  with  my 
remarks  upon  the  destructive  borers.  The  place  which  I  vis- 
ited comprised  several  acres  of  lawn  and  grounds  in  a  resi- 
dential section  of  the  city,  A  dozen  or  perhaps  fifteen  fine 
shade  elms  were  found  stricken,  some  of  them  being  already 
dead  and  others  showing  the  yellow  leaf  a  month  or  more  too 
early*  The  case  was  not  isolated^  as  other  elm  trees  in  the 
neighborhood  were  suffering  in  the  same  manner.  The  trees 
ranged  in  age  from  growths  of  ten  years  up  to  probably 
twenty  years,  and,  on  account  of  the  long  time  required  for 
elm  trees  to  grow  into  prime  condition,  the  owmer  w^as  par- 
ticularly desirous  of  saving  them,  if  possible,  or  at  least  ta 
prevent  further  loss  among  his  healthy  trees,  ■ 

The  larvae  of  two  kinds  of  borers,  Saperda  tridentata  and 
Magdaiis  amticoUis,  were  the  principal  enemies  found  attack- 
ing such  trees  as  were  almost  dead.  After  an  elm  tree  is 
once  attacked  by  these  borers,  all  efforts  to  save  it  appear 
useless  on  account  of  the  difficulty  in  detecting  and  removing 
the  grubs  at  work  in  the  trunk  and  branches,  and  if  the  tree 
is  not  cut  and  burned  clear  to  the  roots  in  proper  time  it  be- 
comes a  favorite  breeding-place  for  the  pests,  which  mature 
as  beetles  and  emerge  in  the  spring  months,  then  endangering 
other  trees  in  the  vicinity^  where  the  insects  are  liable  to 
spread.  The  most  practical  method  of  combating  elm-borers^ 
then,  is  to  follow  Prol  S.  A,  Forbes's  advice^  as  given  in  his 
third  report  on  the  injurious  insects  of  Illinois,  in  which  pub- 
lication he  says,  with  reference  to  Saperda  tridentata:  **The 
only  remedy  available  is  unquestionably  the  destruction  of 
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afficted  trees  in  autumn  and  winter  before  the  beetles  have 
a  chance  to  emerge  from  the  trunks." 

There  seems  to  be  no  indication  or  evidence  whatever  that 
the  above-mentioned  borers  had  attacked  perfectly  healthy 
trees,  but  rather  those  which  had  begun  to  die  from  some 
unknown  cause.  An  examination  of  several  trees  which  ex- 
hibited the  first  signs  of  dying,  denoted  by  a  premature  shed- 
ding of  the  leaves,  proved  them  to  be  entirely  sound,  and,  with 
one  exception,  failed  to  reveal  the  least  trace  of  any  insect  at 
work  in  them.  This  one  exception  pertained  to  an  older  tree 
from  which  Tremex  columba  and  a  larva  of  Chrysobothris 
femarata  were  removed,  but  the  presence  of  these  specimens 
could  only  be  regarded  as  an  incidental  matter  having  nothing 
to  do  with  the  primary  cause  of  the  tree's  failure  in  health. 
In  no  instance  could  the  responsibility  for  the  original  trou- 
ble be  charged  to  the  elm-borer,  Saperda  tridentata,  or  its 
companion,  Magdalis  annicollis,  both  of  which,  however,  in- 
fested diseased  trees  of  long  standing.  That  the  first  stages 
in  the  dying  of  the  trees,  in  whole  or  in  part,  as  shown  by 
the  wilting  and  falling  of  the  leaves  before  the  usual  time, 
were  due  to  some  disease,  was  consequently  inferred.  If  such 
trees  are  allowed  to  stand  in  this  enfeebled  condition,  they 
invite  the  attacks  of  borers  as  mentioned,  and  their  complete 
death  would  eventually  result.  Nevertheless,  the  claim  is 
made  by  eminent  authorities  that  the  elm  Saperda  will  attack 
healthy  trees. 

The  particulars  concerning  the  different  species  of  insects 
secured  from  dead  and  dying  elm  during  the  progress  of  my 
mvestigation  as  stated  are  herewith  embodied,  with  a  list  of 
determinations. 

ATTACKING  THE  TRUNK. 

Saperda  tridentata  Olivier.  (The  common  elm-tree  borer.) 
Numerous  larvae  collected  September  26,  1904 ;  adults  emerged 
May  9  and  12,  1905,  from  section  of  tree  kept  in  breeding 
cage. 

Chrysobothris  femarata  LeConte.  (Commonly  known  as 
the  flat-headed  apple-tree  borer.)  One  larva  in  its  burrow 
between  bark  and  sapwood,  at  a  distance  of  about  one  foot 
above  ground,  October  6,  1904;  one  adult  emerged  May  23, 
1905,  from  section  of  tree  kept  in  breeding-cage.  Although 
elm  has  been  mentioned  in  literature  as  a  food-plant  of  this 
species,  the  authority  for  such  a  record  on- 
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^^K  certain,  aecording  to  Mr,  R  H.  Chittenden,  in  his  account  of 
^^^■the  insect  published  in  Circular  No.  S2,  Division  of  Entomol- 
^^^B^^t  United  States  Department  of  Agriculture,  My  records 
^^^^  can  now  establish  this  fact  concerning  elm  as  food-plant  be- 
^m      yond  doubt. 

^M  Trmnex  colnmba  Linne,     (The  pigeon  Tremex,)     One  fe- 

^m  male  found  dead  with  ovipositor  stuck  fast  in  bark,  September 
■       26,  1904. 

^B  ATTACKING  THE  BRANCHES  PREFERABLY,  OCCASIONALLY  THE 
^B  THUNK. 

^B  Magdalis  ormicolUs  Say,    Numerous  larv^  taken  from  their 

^M  channels  under  bark,  September  26,   1904;  adults  emerged 

^m  April  5  to  May  29,  1905,  from  sections  of  branches  and  trunk 

^H  kept  in  breeding-cage.    The  tree  from  which  the  sections  were 

^M  cut  for  breeding  purposes  was  so  badly  attacked  by  the  grubs 

^M  of  this  species  that  they  had  become  established  some  distance 

^M  down  on  the  trunk  below  the  branches,  where  they  encroached 

^B  on  the  regions  tunneled  by  Saperda  tf^identata. 

^m  PARASITES. 

^H  Melanobracon.  ulmtcola  Viereck.  Males  and  females  flying 
^m  about  and  alighting  on  bark  of  infested  portions  of  tree  later 
^M  cut  into  sections  for  breeding  purposes,  September  26^  1904p 
^1  the  females  probing  with  the  ovipositor  into  cracks  of  the 
^m  bark  and  holes  of  Magdalis  arfnicoUis,  whose  larvse  abounded 
^M  beneath  the  bark;  other  specimens  emerged  during  the  fol- 
r  lowing  May  from  sections  of  the  tree  kept  in  breeding-cage, 

^m  Regarding  the  naming  of  these  parasites,  Mr.  H.  L*  Viereck, 
^B  to  whom  a  pair  of  specimens  was  submitted  for  study,  wrote 
^m  as  follows:  **This  appears  to  be  a  new  species  and  one  that 
^m  has  been  confused  vtith  simplex*  I  propose  to  call  it  tdmicola,*' 
^M  Braehistes  rotundiceps  Cresson.  In  company  with  Melano- 
^m  braeon  ulmkola,  September  26*  Other  specimens  emerged 
^^      during  the  following  spring  from  April  18  to  May  24,  from 

I  sections  of  tree  kept  in  breeding-cage. 
Spathhis  simillimns  Ashmead.  Specimens  emerged  April 
3  to  May  29,  1905,  from  sections  of  tree  kept  in  breeding- 
cage.  Doctor  Ash  mead,  who  determined  the  species^  added 
the  following  remark:  "All  Spathhis  are  parasitic  on  Cole- 
optera/* 
Haiiichella  ovatns  Walker,  Specimen  emerged  in  May» 
1905,  from  section  of  tree  kept  in  breeding-cage.    The  specie 
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men  was  identified  by  Doctor  Ashmead,  who  referred  to  it 
as  follows:  '*The  legs  are  missing  from  your  specimen,  but 
the  thorax,  etc,^  resemble  the  Hockeria  ovabis  Walker  in  my 
collection  obtained  many  years  ag^o  in  Florida," 

PREDACEOUS  ENEMY* 

Chariessa  pUosa  Forster*  (The  hairy  Clerid.)  One  adult 
emerged  May  9,  1905,  from  section  of  tree  kept  in  breeding- 
cage. 

TAKEN   FROM   DEAD  STANDING   TRUNK- 

The  danger  of  leaving  any  dead  or  dying  elm  standing,  a3 
well  as  any  portion  lying  on  the  ground^  from  one  season  to 
another,  was  forcibly  exemplified  by  the  riddled  condition  of 
an  old  standing  trunk  of  a  large  elm  tree.    This  trunk  stood 
about  fifteen  feet  high,  the  upper  part  of  the  original  tree 
having  been  cut  off  and  destroyed  several  years  previously. 
As  a  support  for  climbing  plants,  the  owner  of  the  property 
had  utilized  the  trunk  for  ornamental  effect^  but  had  over- 
looked the  fact  that  it  offered  a  harbor  for  borers  and  other 
insects  of  a  more  or  less  objectionable  nature.    In  spots  where 
the  bark  had  fallen  off  or  was  stripped  off  from  this  trunk, 
the  characteristic  openings  to  the  tunnels  bored  by  larvse  of 
Saperda  trUlentata  appeared  in   great  number,  thus  giving 
evidence  that  the  trunk  had  been  a  dangerous  center  for 
prolific  breeding  of  the  enemy.    Although  no  borers  nor  fresh 
signs  of  their  work  were  detected,  the  wood  evidently  being 
too  far  advanced  in  age  to  induce  further  attacks  of  borers^ 
other  species  of  insects,  as  indicated  by  the  following  names, 
were  found  under  the  loose  bark  or  in  crevices  of  decaying 
wood. 

Cremastoguster  lineola  Say,  subspecies  ImviTisada  Mayr, 
Numbers  of  females  and  workers  of  this  kind  of  ant,  October 
6, 1904. 

Isdinoptera  pennsylimmea  De  Geer,  One  immature  female 
of  this  kind  of  roach,  October  6. 

Scarites  subterrafietis  Fabricius,  variety  substriatus  Halde* 
man.    Adult,  October  6. 

Brtmtes  chibms  Fabricius.    Numerous  adults,  October  6,       ' 

Tenebrioides  sinuata  LeConte.    Adults,  October  6.  i 

Tenehnoules  costanea  Melsheimer,  variety  nigrita  Horn. 
Two  adults,  October  6* 

Elater  manipidaris  Candeze,     One  adult,  October  6;  de- 
K  —11 
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termined  by  Mr.  H.  S.  Barber,  of  the  United  States  National 
Museum.  One  elaterid  larva  also  taken  may  perhaps  belong 
to  this  species. 

Parandra  hrunnea  Fabricius.    One  dead  adult,  October  6. 

Nyctobates  permsylvanica  De  Geer.    Adults,  October  6. 

Pyrochroid.  Larvae,  October  6;  nearly  mature,  but  difficult 
to  identify  the  species  positively. 
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ANIBIALS,  REPTILES  AND  AMPHIBIANS  OF  THE  ROSE- 
BUD INDIAN  BESEEVATIDN,  SOUTH  DAKOTA. 

Bj  Ai^sBT  6,  ErnAOAX.  La  Pasb,  Waati. 

T>ELOW  is  given  a  list  of  the  animals,  reptiles  and  am- 
J-^  phibians  seen  on  the  Rosebud  Indian  reservation,  South 
Dakota,  from  January  7,  1904,  to  March  20,  1905, 

AMPHIBIANS  AND  REPTILES. 

1. — B^xlo  leotiginosug  Shaw.    Not  coimnon. 

2* — Rana  pipens  Schreber,    Common  frog.    Veiy  abundaiit. 

3, — Rana  clam  I  tans  Linn.    Seldom  seen. 

4* — TammophiB  sirtalis  Linn. 

5* — Licopdlis  vemalis  Linn,    Green  snake.    Rare* 

6,^Pitnophis  sayi  SchegeL     Only  one  individual  of  thia  speeies  was 

seen. 
7. — Sistrurus  catenatua  Haflnesque.    Prairie  rattlesnake* 
8* — Crgtalus  horridiis? 

(The  last  two  species  are  found  everywhere.     They  have  dens  in 

the  Rattlesnake  buttes*    There  on  warm  days  they  come  out  and 

bask  in  the  sun  by  thousands.) 
9. — Chelydra  serpentina? 

AHIMAL9. 

1. — Lepus  nuttalli  imallurus,  subspecies  meamsi  Allen.  This  rabbit 
is  not  very  abundant  on  the  reservation,  except  in  the  cultivated 
areas  and  in  the  little  patches  of  timber  along  the  streams. 

2* — Lepus  campestris  Bauchmann.  Jack^rabbit.  This  rabbit  lives 
principally  in  the  "Mauvaises  Terres"  and  in  places  remote  from 
the  settlements* 

^4 — Zapus  hudscnius  Zimm\  Spring  mouae.  Of  this  species  only  one 
individual  was  se^n* 

4. — Thomomya  talpoides  Maxim. 

5.^ — Fiber  xibethicus  Linn.  MuskraL  Very  plentiful  along  water- 
courses. 

6. — Microtus  hydeni  Baird* 

?,— Micro tus  austerus  LeConte, 

8. — Arvicola  riparious.     Ord. 

(The  last  three  species  are  quite  abundant) 

9. — Castor  canadensis  KuhL    Rare. 

IQ. — Spermophilus  tridecemtineatua  Mitchel*    Abundant* 

ll.^Borex  persona tus  Isadore  Geoffrey  St*  Hi] aire.  Only  one  indi* 
vidual  of  this  species  was  seen. 

12, — Scalops  aquattcus,  subpecies  machrinus  Rafin.  Prairio  mole.  Not 
abundant* 

I3y — VespertiUo  fuscus  Beau  v. 

14. — Odocoiteus  americanus,  subspecies  macrourus  Rafin*  Vairy  rare; 
found  only  in  the  *'bad  lands*'* 
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15. — ^Antilocapra  americana  Ord.  Only  a  few  of  these  animals  remain 
on  the  reservation.  Five  were  seen  on  Antelope  creek  near  Turtle 
Butte,  in  August,  1904. 

16. — Procyon  lotor  Linn. 

17. — ^Mephitis  hudsoniea  Richardson.    The  Great  North  American  skunk. 

18. — ^Tazidea  americana  Linn.  American  badger.  These  animals  are 
very  numerous  on  the  reservation.  They  live  principally  in  the 
vicinity  of  prairie-dog  towns. 

19. — Mustela  pennatii  Erxleben.  These  animals  are  migrating  south- 
ward. They  made  their  first  appearance  on  the  Rosebud  lands  in 
1903.  They  live  principally  in  prairie-dog  towns;  and  their  food 
is  the  prairie-dog.  Whole  prairie-dog  towns  have  been  destroyed 
by  them. 

20. — ^Lutreola  vison  Schreber.    Mink.    Not  numerous. 

21. — Putorius  longicauda  Bonaparte.  A  stuffed  specimen  of  this  species 
is  to  be  seen  in  Mr.  E.  Jourdan's  store  at  Butte  creek,  on  the 
reservation.    This  weasel  is  not  abundant. 

22. — Putorius  cicognani  Bonaparte.  The  little  brown  weaseL  Not  nu- 
merous. 

23. — Canis  latrans  Say.  Coyote.  A  numerous  pest.  They  even  come  in 
the  barn-yards  in  the  middle  of  the  day  and  kill  chickens. 

24. — Canis  nubilus  Say.  Gray  wolf.  Found  principally  in  the  "bad 
lands." 

25. — Cynomys  ludovicianus.  Prairie-dog.  Towns  of  these  little  animals 
are  numerous  over  the  whole  region. 

26. — Lynx  canadensis  Desm.    Canada  lynx.    Not  numerous. 
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A  KANSAS  BEAVER. 

{Castor  canadensis  Kuhl.) 

PKE  beaver  in  Kansas  is  a  rare  animal*  and  it  will  not  be 
many  years  until  it  will  be  placed  on  the  list  with  the 
deer,  buffalo,  bear,  and  other  animals  that  have  become  ex- 
tinct. There  is  no  law  to  protect  them,  and  the  old  beaver 
trappers  will  travel  miles  and  miles  to  get  just  one  more,  each 
trapper  making  the  excuse  that  if  he  does  not  catch  the  beaver 
the  other  fellow  wilL  Not  many  years  ago  it  was  a  very  com- 
mon animal  on  most  of  the  larger  streams  in  Kansas,  The 
first  winter  (1877  and  1878)  I  spent  at  Lawrence  there  were 
a  number  of  beavers  living  within  a  wile  of  the  city*  They 
had  their  homes  on  the  banks  of  the  Kansas  river  and  some  of 
its  small  islands.  During  the  winter  of  1882  and  1883  I 
secured  some  for  specimens  that  were  taken  near  LawTence. 
However^  I  have  not  heard  of  a  beaver  being  taken  anywhere 
near  Lawrence  since  the  winter  of  1888  and  1889,  until  No- 
vember of  this  year,  when  one  was  taken  within  a  few  miles 
of  Lawrence,  This  animal  was  an  old  male.  It  was  trapped 
by  J.  C-  Saunders,  an  old  beaver  trapper,  the  same  person  who 
trapped  beavers  for  me  in  1882  and  1883*  This  last  beaver^ 
that  we  have  any  record  of,  was  taken  November  12,  1907, 
two  and  one-half  miles  east  of  Lecompton  and  about  nine 
miles  up  the  river,  or  w^est,  from  Lawrence.  The  animal  has 
been  known  to  have  been  in  existence  in  that  locality  for  some 
months. 

1  have  heard  at  different  times  during  the  past  few  years 
of  a  family  or  two  of  beavers  that  were  still  living  on  some 
of  the  western  branches  of  the  Kansas  river.  This  animal 
probably  came  down  the  river  and  was  perhaps  the  sole  sur- 
vivor of  some  exterminated  family,  as  he  was  living  as  an  old 
bachelor.  The  animal  w^as  a  very  fine  specimen,  being  a  large 
old  male  that  weighed  forty-nine  and  one-half  pounds,  after 
It  had  been  out  of  the  water  twenty-four  hours  and  after,  as 
dissection  showed,  it  had  lost  all  its  blood,  I^  was  said  to  have 
weighed  fifty-four  pounds  when  it  was  first  caught,  Mr> 
Saunders  tells  me  that  the  largest  beaver  he  ever  caught 
weighed  sixty  pounds. 
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To  indicate  the  size  of  this  animal,  and  to  preserve  a  record 
of  a  large  Kansas  beaver,  I  will  ^ve  some  of  the  most  impor- 
tant measurements,  and  some  general  notes,  that  I  made  of 
the  animal  while  it  was  stUl  in  the  flesh* 

The  measurements  were  made  in  inches  and  hundredths, 
and  were  taken  from  the  animars  body  while  it  was  stretched 
out  flat  upon  the  floor : 

Length  from  end  of  noae  to  end  of  tail  (not  stretched),* .....,.»..  42»00 

Length  from  end  of  nose  to  end  of  tail  (moderately  srtretched) 45*00 

Length  from  end  of  nose  to  end  of  outstret^^hed  hind  foot 35*50 

Length  of  hind  foot  from  heel  to  end  of  longest  (middle)  toe, . . , . .  7*00 

Greatest  width  of  hind  foot  (web  stretched) , , .  6*75 

Greatest  width  of  web  between  toes  (web  stretched)-*  *  * 2,00 

Length  of  front  foot  to  end  of  longest  toe* 3*25 

LDistance  from  end  of  nose  to  end  of  ear  (stretehed  back) * .  * , .  6.&0 

^Distance  from  tip  of  ear  to  tip  of  ear  (moderately  stretched) .  *  * .  *  6^5 

Natural  height  of  ear.  *>............>. * 1.25 

Natural  width  of  ear *  * ..,.,....,.  1*00 

Width  of  ear  when  spread  out  flat , 1*75 

Distance  from  end  of  nose  to  center  of  eye  (eyeiball)  ^  * . .  * 3.00 

Distance  between  eyes  (center  of  eyeball  to  center  of  eyeballi  * . .  * .  2J0 

►Total  length  of  tail  vertebne. , ,  18.25 

Length  of  scaly  portion  of  taiU  *  *  * * 11.00 

Greatest  width  of  scaly  portion  of  tail 5,76 

Thickest  place  in  scaly  portion  of  tail 1.50 

Thickest  place  in  middle  of  scaly  tail * * .  *  ,75 

Circumference  at  root  of  scaly  portion  of  tail ,  * ,  - ,    , . .  * ,  *  ^  * .  *  ♦ 10,65 

Circumference  of  middle  of  scaly  portion  of  tail - .  - 11,00 

Body  measurements,  taken  whUe  the  animal's  body  was 
lying  flat  upon  its  belly  upon  the  floor: 

Natural  distance  from  head  of  femur  bone  to  head  of  humerus, ,  * .  17,00 
Natural  distance  from  head  of  femur  back  to  where  scaly  portion 

of  tail  begins. ....... 10»00 

Natural  width  of  body  behind  shoulders 9.75 

Natural  width  of  middle  (abdomen)  of  animal.. 12,25 

t  Natural  depth  of  middle  (abdomen)  of  animal.. 5.25 

I  Circumference  behind  the  shoulder* .....,..,.* 26.00 

Circumference  of  middle  of  abdomen , 31.00 

Circumference  of  neck  * .  * 16*50 

DIGESTIVE  TRACT. 

The  entire  length  of  digestive  tract  was  35  feet  1  inch,  made  up  as^  fal- 
lows: Esophagus,  11  inches;  stomach,  13  inches ^  csecum,  22  inches; 
small  intestine  25  feet;  large  intestine,  42  inches;  rectum,  34  Inches. 

The  average  width  of  the  stomach  was  about  four  inches. 
The  stomach  was  contracted  to  almost  half  its  natural  width 
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about  one-third  of  the  distance  from  the  pyloric  end.  This  was 
due  to  a  sort  of  a  valve  or  partition  on  the  inside* 

A  reddish-looking  gland  three  inches  long  and  one  inch 
thick  was  apparently  spliced  onto  the  stomach  at  the  cardiac 
end  where  the  esophagus  enters.  It  had  about  a  dozen  little 
raouth-like  openings  into  the  stomach.  Each  opening  and  its 
surrounding  lips  was  about  as  large  as  the  end  of  a  lead-pencil. 

The  c^cum  was  twenty-two  inches  long  measured  through 
the  center  portion,  and  twenty-five  inches  measured  on  the 
outside,  and  three  and  one-half  inches  wide  at  its  larger  or 
attached  end;  a  foot  from  this  end  it  was  three  inches  wide. 
It  would  hold  about  three  quarts,  or  nearly  twice  as  much  as 
the  stomaclL 

The  liver  had  six  principal  lobes  and  one  or  two  smaller 
pieces,  due  to  fissures  in  the  lobes*  The  three  larger  lobes 
were  each  about  seven  inches  long  and  from  three  to  three  and 
&  half  inches  wide.  The  smaller  lobes  ranged  from  three  to 
five  inches  long.  In  a  general  way  the  gall  was  one  by  two 
inches  in  size.  The  kidneys  were  shaped  very  much  like  a 
short  Lima  bean,  and  in  size  were  three  inches  long,  two  and 
one-half  inches  wide  and  about  an  inch  thick  in  the  center. 
The  spleen  was  four  inches  long  by  three-eighths  of  an  inch 
in  diameter,  was  round,  and  was  dark  red  in  appearance.  The 
heart  was  about  three  inches  long  and  two  and  one-half  inches 
in  diameter  at  its  large  end. 

We  laid  the  animal  on  its  back  and  dissected  out  the  cas- 
toreum  or  bark  glands  and  the  oil-glands  or  sacks.  The  glands 
occupy  a  position  between  the  pubis  and  the  scaly  part  of  the 
taO.  This  space  is  seven  or  eight  inches  long  and  nearly  as 
wide,  and  covered  with  hair  the  same  as  the  rest  of  the  body. 
The  bark  glands  were  of  a  yellowish  or  light-brownish  tinge  in 
color*  They  were  about  five  inches  long  and  three  in  width. 
They  were  under  the  skin  and  some  fat  and  muscular  fascia 
and  rested  just  back  of  the  pubis.  Just  back  of  these  bark 
glands  and  connected  with  them  are  the  two  oil-glands  or 
sacks.  They  were  about  as  long  as  the  bark  glands,  but  not 
much  over  an  inch  in  diameter.  Trappers  prize  the  bark 
glands  very  highly  for  making  a  scent-bait  for  trapping  other 
beavers.  The  oil-glands  are  also  used  in  making  a  bait  for 
trapping  otters.  The  testicles  were  situated  in  front  of  the 
bark  glands  and  rested  one  on  either  side  and  about  two  and 
one-half  inches^  from  the  union  of  the  pubic  bones.  In  size 
they  were  about  two  by  one  inches.  , 
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SOME  SEA  SHELLS  FROM  LA  PUSH,  WASH. 

liy  AJ,iti:fiT  15 .  Rkagan,  La  Push,  Wash. 

T  N  a  picturesque  little  spot  on  the  Pacific  coast  about  thirty- 
^  six  miles  southeast  of  Cape  Flattery,  Washington,  is*  the 
Indian  village  of  La  Push.  To  the  northwest  of  the  village,  ex- 
tending up  the  coast  for  many  miles,  are  series  of  islets, 
reefs  and  shallow  ocean  patches.  Facing  the  village  to  the 
southw^est  and  south  is  Quileute  bay»  partly  inclosed  on  the 
southeast  by  a  series  of  islands,  called  the  Giants'  Graveyard, 
and  on  the  north w^est  by  James  island*  This  bay  is  small  and 
is  exposed  to  the  southwest  storms  in  winter.  It  was  along 
the  shores  of  this  bay  and  the  shore  extending  northwestward 
from  James  island  that  most  of  the  shells  listed  below  were 
collected. 

The  collecting  of  the  shells  extended  over  a  period  of  two 
years,  1905-'07,  but  most  of  the  specimens  were  collected  in 
1906,  The  severe  weather  of  January,  1907,  killed  many  of 
the  species;  so  but  few  shells  were  found  on  the  beach  this 
year  (1907). 

An  examination  of  the  shells  shows  that  they  are  very  vari- 
able, both  in  color,  shape,  size  and  sculpture,  and  seem  to 
occupy  an  intermediate  position  between  the  shells  of  the 
Alaskan  coast  and  those  of  the  California  coast  to  the  south. 
This  variable  condition  is  probably  due  to  the  exposed  con- 
dition of  the  coast,  to  the  winter  storms,  and  to  the  fact  that 
the  Japan  current  washes  the  shore-line  here. 

The  shells  were  collected  by  the  writer  and  his  wife.  Prof. 
Trevor  Kincaidp  of  the  University  of  Washington*  classified 
them,  and  the  drawings  from  1  to  71  w^ere  made  by  Messrs, 
Gordon  B.  Hobucket  and  Frank  L.  Bennett.  The  remaining 
drawings  were  made  by  the  writer  and  his  wife. 

The  number  of  each  drawing  here  given  is  the  number  of 
that  respective  shell  in  the  winter's  collection. 

Duplicate  specimens  of  the  shells  given  below  are  to  be 
found  in  the  museum  of  the  Kansas  Academy  of  Science* 

Eskinaraekinus  e:ceanirieus.     Sea  biscuit. 
Pl&te  tVt  fig.  15. 

This  species  is  not  found  in  the  waters  at  La  Push,  but  on 
the  sandy  beaches  towards  Neah  bay  and  Cape  Flattery,    The 
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specimen  here  figured  was  presented  to  the  writer  by  Police- 
man Hobucket  (Ind.),  who  found  it  on  the  beach  near  the 
mouth  of  the  Suez  river,  seven  miles  southeast  of  Cape  Flat- 
tery, 

Strangyloceniratus  drobackenais^     Sea-egg,  Sea-urchin* 
Plate  IV*  Og.  D3. 

This  species  is  very  plentiful.  It  is  one  of  the  sea  species 
used  as  food  by  the  Indians.    It  grows  to  be  quite  large. 

TerebraUlla  (Terebratalia)  transversa  Somerby. 
Plate  IV,  flff<  IP  a  tijid  h. 

This  species  is  not  numerous. 

B  Glydm^riB  [Fanopma)  generate  Gould. 

Flate  n,   flg.  ST. 

This  is  a  Neah  bay  shell  from  the  strait  of  Juan  de  Fuca, 
The  writer  has  not  seen  it  on  the  Pacific  coast. 

Pectett  hericeus  Gould. 
Plate  in.  fig.  80. 

This  species  is  quite  abundant. 
H  HiTtmfes  giga7iteu»  Gray* 

The  shell  of  this  species  is  very  variable.  It  is  an  abundant 
species. 

Plaeunenomia  rnaeroBchisma  Deahayes. 
piftte  111,  flg.  75, 

This  species  is  quite  general  along  the  coast. 
MytihiB  califomicus  Conrad, 

This  species  is  the  most  abundant  shell-fish  on  the  coast. 
It  lives  on  the  rocks  at  tide-line,  and  the  rocks  are  completely 
covered  with  its  representatives.  They  stick  to  the  rocks  so 
tightly  that  it  is  with  difficulty  that  they  are  pulled  from  their 
lodgement.  It  is  this  "mussel*'  that  the  Indians  are  so  fond 
of.  They  gather  them  by  the  basketful,  put  them,  shell  and 
all,  into  a  pot  and  boil  them.  Then  the  **mus8eV'  meat  is 
scraped  from  the  shell  and  eaten.  They  also  eat  them  raw; 
also,  bake  them — that  is»  they  dig  a  pit,  throw  hot  rocks  into 
it,  then  put  the  clams  on  the  heated  rocks,  and  cover  the  rocks 
and  '^mussels"  up  with  dirt.  These  they  leave  till  the  next 
day.  The  "mussels"  are  then  dug  up  and  make  excellent 
eating. 

Pholadidea  ovoidea  Gould. 

The  shell  of  this  species  is  very  frail  and  easily  broken. 
Only  one  whole  valve  was  seen.    The  species  is  not  numerous. 
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Astarte  compaeta^  ^^^^ 

Only  one  specimen  of  this  species  was  obtained. 
Cardium  nuttallii  Mart, 

PJate   II,   tg.   S4. 

Not  an  abundant  species. 

Tapes  staminea  Conrad.    Clam^ 

This  is  an  abundant  species  and  is  one  of  the  principal  shell- 
fish used  for  food.  The  natives  dig  them  out  of  the  seaweed 
and  gravel  with  a  sharp  stick  or  a  pointed  iron  rod.  In  ^ting 
them  they  smash  the  shell  with  a  hammer  or  a  rock  and  then 
eat  the  meat  raw.  They  often  make  a  whole  meal  on  this 
shell-fish  alone, 

Tellina  bodeffmiMiM  Hmds. 

PJate  III,  ng.  GK, 

The  shell  of  this  species  is  one  of  the  prettiest  of  the  beach 
here. 

Macoma  inquinata  Deshayes,     Common  dam. 

Plate  I,  figs,  2ia,  b. 

This  is  another  one  of  the  principal  food  clams  of  the  region. 
The  Indians  dig  them  out  of  the  sand  with  a  stick  at  low  tide> 
In  preparing  them  for  eating,  they  are  either  scraped  out  of 
the  shell  and  boiled,  or  they  are  baked  in  the  same  manner  as 
the  "mussels"  above.    They  are  excellent  eating, 

Mocoma  jiamitu  Conrad, 

Plate  in;  Hg.  SI. 

A  very  common  shell.     It  is  much  used  as  food  by  the 

natives. 

Macomat  sp* 
Plate  III,  ftg.  77, 

This  sheU  was  picked  up  on  the  strait  of  Juan  de  Fuca  near 

Neah  bay,  Washington.     The  species  does  not  occur  at  La 

Push. 

SUiqua  patula  Dixon.     Eazor  dam« 

Plate  IV,   a^.  91. 

This  species  is  very  common  down  the  coast  toward  Grand- 
ville  and  Gray's  Harbor ;  but  at  La  Push  it  is  rare^  and  to  the 
northwest  of  it,  to  Cape  Flattery,  it  does  not  exist.  It  is  said 
to  be  the  most  delicious  dam  on  the  coast. 

Schizoihj&rus  nuttallii  Conrad.     Horse  clam. 

Plate  Up  fig.  85. 

This  is  a  very  common  clam.  It  is  coarse-meated,  and  con- 
sequently is  not  hunted  much  by  the  natives.  When  used  it 
is  usually  dried  for  winter  use. 
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Cryptoehiton  steUere  Middleton.    Giant  chiton. 
Plate  III,  fig.  74.     (Showing  plate  only.) 

This  "Chinese  slipper"  is  very  common.  It  is  pulled  off  of 
the  rocks  by  the  natives,  boiled  whole,  then  the  meat  is  dug 
out  and  eaten.    The  natives  relish  it  very  much. 

Acmxa  pelta  Eschscholtz. 
Plate  I,  fig.  28. 

Very  conmion  on  rocks  at  tide-line.  It  is  used  as  food  by 
the  natives.    It  is  not  likely  that  white  people  would  relish  it. 

Glyphia  (Fissuridea)  aspera  Eschscholtz. 
Plate  I,  fig.  6. 

This  is  a  very  common  species  and  is  much  sought  by  both 
the  natives  and  the  whites.  The  former  pull  them  off  of  the 
rocks,  where  they  adhere  in  great  numbers  at  tide-line,  and 
use  them  as  food ;  the  latter  string  the  shells  on  strings  and 
use  them  for  ornamentation  and  decoration. 

CcUliostoma  coatatum  Martjoi. 
Plate  III«  flg.  76. 

Very  conmion  in  the  seaweed  among  the  rocks  of  the  tide 
flats. 

Margarita  pupUla. 
Plate  II,  flg.  40. 

This  shell,  colored  in  purple  or  pink,  is  very  pretty.  It  is 
quite  abundant.  It  is  found  principally  among  the  seaweed 
of  the  rocky  coast.    The  shells  are  used  for  ornamentation. 

Chlorostamum  funebrale. 
Plate  I,  flg.  25. 

This  is  a  very  common  species.  It  is  to  be  found  principally 
among  the  seaweed  of  the  tide  flats. 

(Litarina)  Nasaa  foaaata  Gould. 
Plate  III,  flg.  80. 

Only  a  broken  specimen  of  this  species  was  obtained. 

•  lAtarina  acutulata  Gould. 

Plate  III,  fig.  84. 

lAtorina  sitkaiw,  Philippi. 
Plate  III,  flg.  83. 

The  last  two  species  are  found  everywhere  sticking  to  the 
rocks  at  tide-line.  They  are  also  to  be  found  in  the  shallow 
pools  left  by  the  receding  tide.  The  former  species  is  black 
in  color;  the  latter  of  a  lighter  hue. 

Scalaria  indianorum  Carpenter. 
Plate  II,  flg.  69. 

This  species  is  very  rare. 
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Sealaria,  sp. 
Plate  II.  flg.  87. 

Only  one  specimen  of  this  species  was  secured. 

Parapholus  caXifomicus  Conrad. 
Plate  IV,  flg.  92. 

The  specimen  here  drawn  was  found  at  the  mouth  of  Jack- 
son creek,  eight  miles  southeast  of  La  Push.  No  other  speci- 
men was  seen. 

Hipponyx,  sp. 

Plate  I,  flg.  3. 

This  species  is  not  very  plentiful. 

Crepidula  adunea  Somerby. 
Plate  III.  flg.  82. 

Only  two  specimens  were  seen. 

Crepidula  adunea  Somerby. 
Plate  IV,  flg.  14. 

This  species  is  well  represented  along  the  coast. 

Lunatia  levjieii  Gould. 
Plate  II,  fig.  86. 

Only  two  specimens  of  this  species  were  secured,  one  at 
Neah  bay,  the  other  at  La  Push.  The  specimen  from  La  Push, 
the  one  figured,  is  much  broken. 

Puncturella  cucullata  Gould. 
Plate  III,  flg.  78. 

This  species  is  not  abundant. 

Nasaa  mendica  Gould. 
Plate  II,  flg.  41. 

This  is  one  of  the  numerous  small  shells  of  the  rocky  coast 
patches. 

Chrysodomus  dicus  (Euthria  dira)  Reene. 
Plate  III,  flg.  9. 

This  is  a  very  common  species  in  the  vicinity  of  James 

island. 

Murex  foliatum  Gmelin. 
Plate  I,  fig.  63. 

This  is  a  rather  common  species. 

Ocinebra  lurida  Middleton. 
Plate  IV,  fig.  16. 

A  common  and  very  variable  species. 

Ocila  lyalli. 
(Not  drawn.) 

The  shell  representing  this  species  was  secured  at  Neah  bay 
on  the  strait  of  Juan  de  Fuca. 
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Purpura  lapiUv^  Linuseus. 
Plate  II,  flg.  71. 

Purpura  crispata  Chemnitz. 
Plate  I,  flg.  P9;  plate  IV,  figs.  10  and  90. 

Purpura  aaxicola  Valenciennes. 
Plate  I.  flg.  7. 

Purpura  aaxicola,  var. 
(Not  drawn.) 

The  Purpura  species  are  the  most  abundant  of  the  ga^itro- 
poda,  a  common  pailful  of  them  has  been  picked  off  of  one 
small  rock  at  low  tide.  They  are  the  most  variable  of  any  of 
the  shells  in  sculpture  and  color.  The  Purpura  crispata  spe- 
cies is  the  most  variable,  especially  in  color.  White,  colorless, 
pink,  purple,  yellow  and  brown  specimens  have  been  picked 
off  of  the  same  small  rock  at  La  Push  at  one  tide. 

OliveUa  hiplicata  Somerby. 
Plate  I,  fig.  27. 

This  is  not  an  abundant  species. 

Amphyssa  corrugata  Recne. 
Plate  I,  flg.  58. 

Very  common. 
Tube  of  worm. 

Plate  IV,  flg.  18. 

SaaidomiL8  aqualidtis. 
Plate  III,  flg.  PDX. 

This  is  a  very  common  clam. 

Amycla  gauaapata  Gould. 
Plate  II,  flg.  43. 

Not  common. 

Yoldia  limitula  Say. 
Plate  III,  flg.  72. 

This  is  a  Puget  Sound  shell. 
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OOOUERENCE  OF  PODAGRION  MANTIS  IN  THE  EGGS  OP 
THE  COMMON  MANTIS. 

TAURING  the  fall  of  1906  I  found  numerous  packets  of  the 
■^-^  eggs  of  the  common  mantis,  Stagmovtantis  carolituif 
attached  here  and  there  to  the  branches  in  a  small  orchard. 
On  leaving  the  place  early  in  April,  1907,  one  of  these  packets 
was  collected,  twig  and  all  The  twig  was  stuck  into  the  earth 
in  a  flower-pot,  where  it  remained  for  some  time  in  the  tem- 
perature of  the  living-room*  The  eggs  were  not  collected  early 
enough  to  escape  the  influence  of  the  summer-like  heat  of 
March,  1907,  but  did  escape  the  return  to  winter  conditions 
that  foUow^ed  in  April  and  even  May. 

In  early  May  I  chanced  to  read  an  article  in  volume  IV  of 
Insect  Life  concerning  the  occurrence  of  a  chalcid  parasite  in 
mantis  eggs ;  so,  although  the  packets  looked  perfectly  normal, 
I  placed  them  in  a  bottle  to  prevent  the  loss  of  anything  that 
might  emerge  from  them*  On  June  8  a  single  parasite  had 
emerged.  The  long  ovipositor,  enlarged  posterior  femora  and 
wing  venation  all  indicated  its  relationship  to  the  chalcids, 
and  it  was  evidently  identical  with  Podagno7i  mmitis  Ashm, 
By  June  10  all  the  parasites  had  emerged  by  gnawing  their 
way  out  through  the  sides  of  the  packet.  They  were  removed 
to  another  bottle  and  counted-  There  were  fifty-four  females 
and  only  four  males.  All  had  emerged  through  less  than  a 
dos^n  holes.  The  egg-case  remained  in  the  original  bottle, 
and  on  June  24  there  were  again  signs  of  life.  About  sixty 
young  mantids  had  been  uninjured  and  had  issued  through  the 
usual  openings. 

The  genus  Podagrian  was  named  by  Spinola  in  1811,  and 
later  the  same  genus  was  described  under  other  generic  titles 
by  other  authors*  This  particular  species  has  been  known 
since  1854,  and  was  j'eared  by  Prof,  C.  V-  Riley,  in  Missouri, 
in  1868^  but  was  not  named  until  1885,  by  Ashmead.  Prac^ 
tically  all  of  the  species  of  Mantidse  thus  far  studied  have  been 
found  to  have  some  egg  parasite,  but  while  nearly  every  collec- 
tion has  some  representatives  of  the  genus  Podagrian,  com- 
paratively few  have  been  studied  and  named.  The  dates  of 
the  appearance  of  the  parasite,  so  far  as  I  am  able  to  learn,  ia 
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usuaUy  much  earlier  than  the  time  given  in  this  instance. 
Those  reared  in  Missouri  in  1870  came  out  on  May  9,  followed 
five  days  later  by  the  young  mantids.  For  a  packet  of  eggs 
from  which  parasites  issued  in  1881  the  date  of  the  appear- 
ance of  the  parasite  is  recorded  as  May  12  and  the  young 
mantids  hatched  May  24,  while  from  eggs  collected  in  Arizona 
in  1892  the  parasite  emerged  April  16  and  the  young  mantids 
remained  in  the  egg  until  May  12.  The  great  disparity  in  the 
relative  number  of  male  and  female  issuing  from  a  single 
packet  seems  a  matter  worthy  of  further  study  and  record. 
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NOTES  ON  COLLECTING  CICINDELIDiE.-n. 

By  Etc  EXE  G.  Smyth,  TopK-ka. 

T^HE  four  years  that  have  elapsed  since  the  presentation  of 
^  the  author's  first  Notes  on  Collecting  Cicindeiidie  have 
afforded  introduction  to  several  rare  and  very  unusual  western 
forms,  and  have  given  ample  opportunity  for  a  more  thor- 
ough study  of  the  habits  of  local  species. 

Visits  to  the  deep  clay  gullies  in  the  high  prairie  south- 
east of  Topeka  are  each  year  more  richly  rewarded  than  the 
previous  yean  On  April  2,  1904,  over  stjcty  specimens  of 
splendida  and  ammrm  were  taken,  and  ^vith  them  a  specimen 
each  of  purpurea  and  limbalis,  and  several  12-guUata.  On 
March  24,  1905,  in  the  same  locality,  were  taken  eighty-eight 
specimens  of  splendida  and  arnxmia,  three  limhalis,  one  trans- 
versUj  and  six  IB-guttata;  and  on  March  28,  seventy-eight 
splendida  and  amcma,  one  limbalis,  one  transversa,  and  a 
dozen  li-guttata.  On  other  days  specimens  of  purpurea  and 
gramhiea  were  taken,  grading  closely  into  each  other  in  color, 
and  with  them  a  single  atulubonii.  Two  others  of  the  last  spe- 
cies were  seen,  but  flew  high  with  the  wind  and  took  refuge 
in  the  prairie-grass  some  distance  away. 

Several  visits  were  made  in  1904  and  1905  to  the  sand-dunes 
by  the  river  east  of  town,  where  lepida  was  taken  commonly 
in  1902;  but  either  the  big  June  flood  of  1903  or  the  frequent 
turning  over  of  the  sand  by  the  negroes  in  their  attempts  to 
cultivate  the  soil  had  apparently  forced  the  delicate  creatures 
to  abandon  their  home.  Not  a  single  lepida  has  been  seen 
since  1902,  though  the  formma  varieties  are  as  plentiful  there 
as  ever. 

The  annual  Kansas  University  scientific  expeditions  to  Ari- 
gona»  under  charge  of  Dr,  F.  H.  Snow,  which  I  have  had  the 
good  fortune  to  accompany  for  the  past  five  years,  have  of- 
fered exceptional  opportunity  for  studying  the  Cicindelidm 
of  the  territory.  Our  camping  place  in  1904  was  about  twenty 
miles  south  of  Flagstaff,  in  Oak  Creek  canyon,  a  branch  of 
the  Verde  river.  Though  a  charming  place  to  camp  it  proved 
a  poor  locality  for  tiger-beetles,  the  precipitous  walls  of  the 
canyon  acting  as  a  barrier  against  their  encroachment.  But 
a  single  species  was  founds  Cicindela  mancopa^  a  variety  of 
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wregona,  recently  described  by  Mr.  Charles  W.  Leng  from 
kpeeimens  taken  on  the  Salt  river  at  Phoenix,  The  species 
™d  undoubtedly  come  up  the  canyon  from  below,  as  it  is 
abundant  along  the  Verde  river.  Mature  larvae,  probably  of 
^mnricopa,  were  observed  in  their  burrows  in  a  sandy  field 
Fei^ht  or  ten  feet  above  stream-level  during  the  latter  part  of 
July,  The  first  imago  appeared  on  August  31,  and  the  beetles 
increased  rapidly  in  numbers  during  the  few  remaining  days 
of  our  stay  in  the  canyon.  They  occurred  all  along  the  stream 
on  areas  of  damp  soil  or  mud  left  by  a  recent  flood*  The  color 
of  the  specimens  varied  through  all  shades  of  bright  green  or 
blue,  the  females  alone  exhibiting  the  deep  purple  coloration 
of  the  elytra.  The  variety  and  luxuriance  of  color  involved  in 
the  transition  from  browiip  green  or  blue  to  rich  purple^  in  the 
elytra,  was  remarkable.  An  occasional  specimen  had  pur- 
plish-brown ebi:ra,  with  head  and  thorax  only  slightly  tinged 
with  green,  being  not  far  removed  from  ordinary  oregona. 
The  markings  were  broad  and  very  constant.  A  single  punc- 
tidata  was  taken  at  Flagstaff^  July  13. 
A  number  of  species  were  taken  on  the  return  trip  during  a 
.stop-over  of  a  day  at  Albuquerque,  N.  M.,  September  5,  Most 
f  Interesting  was  a  variety  of  hemorrhagica,  similar  in  size  to 
16-pu7ictafa,  and  probably  the  same  beetle  previously  taken 
at  Albuquerque  by  Professor  Wickham  and  determined  as 
i^-inmctata.  It  differs  from  tS-punctata  of  the  Rockies  (1) 
in  being  dull  blue-black  instead  of  brown;  (2)  in  usually  lack- 
ing the  brassy  iridescence  of  the  under  side  and  legs*  and  the 
bright  red  and  green  coloration  of  the  pleura;  (3)  in  the 
color  of  the  trochanters^  which  are  pale  rufous  and  not  polished 
on  the  surface;  and  (4)  in  having  the  humeral  lunule  fre- 
quently entire,  and  the  post-marginal  (supplementary)  and 
ante-apical  dots  often  lacking,  never  true  of  16-pu7u^tata,  The 
two  characters,  however,  that  set  it  apart  from  any  aifinity 
to  the  mfiventris  varieties  are  (1)  the  sinuate  median  band^ 
and  (2)  the  fact  that  the  female  elytral  apices  are  separately 
rounded  or  squared,  the  apical  lunule  at  the  same  time  reced- 
ing somewhat  from  the  apical  margin.  Of  the  hundreds  of 
i6^punctata  that  I  have  taken  the  median  band  is  invariably 
interrupted,  or  at  least  reduced  to  a  very  narrow  line,  in  the 
middle,  while  the  elytral  apices  are  always  in  the  female 
conjointly  rounded  as  in  the  male.  These  two  characters 
r  would  at  once  set  apart  ray  specimens  of  Cicindela  arizonm 


182 


Kansas  Academy  of  Science. 


Wickham  from  St.  George,  Utah,  as  a  variety  of  hsemorrhag- 
icUt  OTf  better,  of  carthagena,  and  not  of  nifiventris. 

The  specimens  of  hemorrhagica  were  found  on  the  muddy 
margins  of  pools  along  roads  near  the  river,  in  company  with 
brown  spejnta  and  an  occasional  micaris.  On  bare  spots  in 
pastures,  where  the  ground  was  slightly  saline  and  the  grass 
short,  fulgida  occurred  sparingly,  and  on  sand-bars  in  the 
Rio  Grande  were  found  sperata,  ponderosa,  repanda,  and  vtil- 
garis.  With  the  last  were  taken  several  fine  examples  of  the 
variety  obHquata,  which  were  decidedly  cupreous  in  color,  and 
the  markings  so  broad  as  to  in  some  cases  very  much  resemble 
those  of  venusta. 

On  April  1,  1905,  I  went  to  St,  Louis  to  accept  a  scholarship 
in  the  Shaw  School  of  Botany^  which  is  connected  with  the 
Missouri  Botanical  Garden.  Sunday  being  my  only  day  of 
leisure  there,  I  took  advantage  of  the  chance  to  make  short 
suburban  detours  in  quest  of  the  game  of  my  passion — the 
tiger-beetles. 

On  April  9^  while  following  a  dry,  rockj'  ravine  down  from 
the  lightly  timbered  hills  at  Meramec  Highlands,  I  ran  across 
several  specimens  of  rnxguttuta  sunning  on  the  iiat  rocks  and 
dry  leaves.  When  disturbed  they  flew  either  up  or  down  the 
ravine,  or  circled  back  to  the  same  spot.  Their  occurrence 
seemed  unusual  as  I  had  never  found  the  species  earlier  than 
May  25  at  Topeka.  They  had  evidently  hibernated  under  the 
rocks  and  leaves,  and  the  unusually  warm  weather  had  brought 
them  to  activity.  They  were  all  smaller  than  the  same  species 
taken  at  Topeka»  and  all  8-dotted.  One  specimen  was  a  rich 
blue  in  color.  A  single  trmuversa  was  seen  while  followmg  a 
road  back  up  the  hilh  On  the  following  Sunday,  which  was 
cold  and  dismal,  specimens  of  sexguttata  were  found  torpid 
under  stones  and  the  bark  of  logs  in  timber. 

On  April  2Z  a  careful  search  was  made  for  limbalis  and 
transversa  on  banks  of  railroad  cuts  and  gullies.  Only  two 
specimens  were  taken,  one  a  tyT^ical  trmisversa,  the  other  al- 
most immaculate,  with  head  and  thorax  scarcely  bronzed. 

On  May  7,  two  weeks  later,  while  walking  carelessly  along 
a  road  entering  the  wooded  bluffs  at  Fern  Glen,  a  few  miles 
west  of  St.  Louis,  my  attention  was  called  to  a  tiger*beetle 
that  arose  from  the  road  before  me.  In  the  net  it  proved  to 
be  a  beautiful  transversa,  A  few  steps  further  on  another  fell 
prey  to  the  net,  and  as  I  advanced  higher  into  the  bluffs  and 
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the  timber  they  seemed  to  grow  more  numerous*  Presently 
a  pair  was  found  in  copula,  and  then  another  pair,  and  soon 
I  realized  that  here  at  last  I  had  found  the  home  of  Cicin^ela 
transversa.  Not  a  single  limbalig  was  found  with  them,  and 
only  one  trafisversa  sustained  the  humeral  and  posthumeral 
dots  to  show  any  affinity  to  limbalis.  On  the  other  hand,  a 
number  of  the  specimens  had  green  or  blue  head  and  thorax, 
agreeing  exactly  with  our  eastern  forms  of  spleftdida.  Speci- 
mens of  this  last  were  frequently  found  in  copula  with  tj-pical 
transversa,  thus  establishing  splendida  as  a  variety  of  trans- 
versa^ and  so  of  purpurea.  But  why  had  these  two  species,  in 
this  particular  locality,  abandoned  the  sun-baked  clay-banks 
and  retired  to  the  woods  ?  And  why  were  there  no  signs  here 
present  of  the  closely  associated  forms  limbalis  and  am€ena? 
These  two  questions  remain  a  puzzle  to  me. 

May  14  was  devoted  to  the  capture  of  truTiwersa  and  splen* 
dida  at  Kimmswick,  south  of  St.  Louis,  and  over  thirty  speci- 
mens were  taken.  They  were  found  along  a  shady,  winding 
road  that  ran  among  the  wooded  hills,  and  were  more  abun- 
dant at  high  elevations.  The  proportion  of  the  two  species  was 
about  eight  transversa  to  one  splendida.  Fewer  pairs  were 
found  copulating  than  on  the  previous  week.  Se^Qtdtata  as- 
sociated with  them,  but  was  much  less  plentifuK  A  single 
purpurea  was  taken  along  the  open  road*  and  several  vulgaris 
and  IB-guttata  on  the  banks  of  a  shallow  stream.  Another 
trip  to  the  same  locality  was  made  on  May  28,  but  the  best 
time  for  finding  trwrisversa  had  apparently  passed,  as  only 
a  few  were  taken,  and  those  largely  imperfect. 

The  following  table  attempts  to  affiliate  the  numerous  vari- 
eties of  purpurea.  Forms  numbered  consecutively  are  closely 
related,  and  each  form  is  derived  from  the  preceding  form  of 
higher  notation,  C.  denvereiisis  occurs  in  two  forms,  corres- 
ponding to  Bplendida  and  amcETwi  in  markings,  which  have  not 
received  distinctive  names.  C.  dmarrona  has  resulted  from  a 
fusion  of  gramifiea  and  audubonii,  together  with  a  change  of 
markings,  in  the  high  table-lands  east  of  the  Rocky  Mount ains^ 
as  shown  by  a  series  taken  by  Doctor  Snow  in  South  Park, 
Colo*,  which  exhibits  every  possible  stage  of  transition  from 
grummea  and  audubonii  to  cimarrotia. 
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I-  Cieindela  purpurea  01  iv* 

1.  graminea  sch* 

^L         a*  i^raminea,  var.    ( Utah,  Or.,  etc) 
^m  h,  luntu  Casey. 

c.  ciniarrona  Lee,  (green)* 

2,  uudubanii  Lec, 

c.  cif?iarroTia  Lee.  (black). 
(f,  plutonica  Casey* 

II,  C,  timbaliis  King, 
1-  amcena  Lee 

a*  Bpreta  Lee.     (?) 

6*  dert'yer^ims  var.  (markings  complete) . 

III.  C,  ft ran»y ersa  Leng-* 
2*  Mpkfidida  Hentz, 

c.  jud^vtdana  Leng. 

d,  denvercrmB  Caaey. 

A  careful  search  was  made  on  May  21  for  scuteUaris  and 
generosa  in  sandy  fields  along  the  Missouri  river,  opposite 
St.  Charles;  but  while  vidgaris  and  repanda  were  abundant, 
no  sign  could  be  found  of  the  two  species  sought.  The  only 
possible  explanation  is  that  it  was  too  late  in  season  for  the 
one  and  too  early  for  the  other,  although  the  two  occur  to- 
gether under  like  circumstances  in  May  at  Topeka. 

The  most  exciting  experience  of  the  season  was  the  taking 
of  a  series  of  unipunctata,  while  collecting  with  my  father  at 
Crevecoeur  lake,  just  west  of  St,  Louis,  June  6.  Arriving 
rather  early  in  the  morning  we  descended  the  steep  bluff 
through  timber  to  the  edge  of  the  lake,  taking  a  number  of 
sexguttata  as  we  did  so*  I  spent  most  of  the  forenoon  in  an 
aggravating  attempt  to  scoop  up  a  few  of  the  cuprnscens  that 
ran  tantalizingly  over  the  wet  mud,  without  both  sinking  to  the 
shoulders  in  the  mire  and  engulfing  each  specimen  in  a  net 
full  of  it  when  I  chanced  to  sw^eep  half  an  inch  too  low.  Hav- 
ing by  sheer  stratagem  accomplished  the  capture  of  a  few  of 
the  "critters,"  and  fewer  still  of  hirtiaollis,  I  was  ready  and 
glad  to  retire  to  the  woods  for  the  noon  repast,  and  to  inci- 
dentally disencumber  myself  from  the  mud. 

From  the  spring  we  ascended  the  bluff  by  a  narrow  foot- 
path bordered  by  herbs  and  creepers.  Half  way  up  I  engaged 
in  hasty  pursuit  of  a  **tiger*'  that  ran  across  a  wide  place  in 
the  path,  I  naturally  supposed  it  to  be  punctulata,  but  ii^  my 
fingers  the  peculiar  appearance  arrested  me,  and  with  a  flash 
of  consciousness  I  recognized  the  insect  whose  biography  I 
had  read  many  times.    Shouting  *'mvipunctata!  unipunctata!" 
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I  thrust  it  before  the  spectacles  of  my  father,  whose  seeming 
lack  of  enthusiasm  provoked  me.  A  hundred  feet  farther  on 
the  rest  of  the  party  sat  down  to  lunch  under  a  tree,  while  I 
with  careful  scrutiny  patrolled  the  entire  length  of  the  path 
some  dozen  odd  times,  proclaiming  each  capture  of  a  unU 
pw%ctata  with  a  loud  shout.  After  lunch  the  search  was  con- 
tinued by  both  of  us  until  late  in  the  day  and  the  beetles  had 
apparently  all  *'gone  to  roost/'  Ten  specimens  rewarded  the 
aftemoon^s  vigilance.  The  rapidity  with  which  the  species 
can  run,  and  the  suddenness  with  which  it  can  stop  under  a 
leaf,  are  truly  amazing.  It  was  noticed  that  not  a  single  speci- 
men even  attempted  to  fly,  and*  while  I  have  never  seeii  the 
statement,  I  doubt  very  much  if  unipunctata  possesses  the 
power  of  flight*  One  specimen  did  not  move  until  picked  up, 
and  a  crushed  one  in  the  path  indicated  a  similar  cause  for  its 
fate  beneath  some  foot.  How  abundant  they  might  have  been 
under  cover  of  the  vegetation  I  cannot  tell,  for  no  amount  of 

'frequency  over  the  same  path  seemed  to  lessen  the  possibility 
of  flnding  one  on  the  next  round.  The  thought  of  overtaking 
so  agile  an  insect  in  a  dense  mat  of  vegetation  kept  me  closely 
to  the  path. 

The  Kansas  University  expedition  of  1905,  located  in  the 
valley  of  San  Bernardino  creek,  twenty  miles  east  of  Douglas^ 
Ariz.,  was  productive  of  unusual  results.  Twelve  species  of 
Cicindelidm  were  taken — the  best  representation  of  any  trip 
since  the  one  to  Clark  county^  Kansas,  mentioned  in  my  first 
paper  (vol  XIX,  Trans.  Kan.  Acad.  Sci.,  1904,  p.  429). 

Several  species  were  taken  during  stop-over  on  the  way  out 
at  El  Paso,  Tex.,  July  28,  On  the  fine  clay  aoil,  in  an  arroyo 
that  washes  down  from  the  gravel-hills  north  of  town,  lemnis' 
cata  was  abundant,  and  from  the  number  of  pairs  copulating 
it  appeared  to  be  their  mating  season.  Around  mud  pools  in 
the  streets  the  ordinary  brown  form  of  sperata  fairly  swarmed. 
On  mud  and  sand-bars  in  the  Rio  Grande  sperata  and  temti- 
mgnata  were  both  frequent,  with  an  occasional  specimen  of 
rectilatem,  somewhat  smaller  and  more  cupreous  than  the 
eastern  Texas  form,  and  with  only  the  tip  segments  of  the 

Lmbdomen  rufous,  in  all  respects  intermediate  between  true 

ftectUatera  and  the  Mexican  flavopunctMa, 

At  Douglas  we  saw  IB-punctata  about  mud-holes,  and  while 
crossing  the  Perilla  mountains  found  it  in  untold  numbers 
about  the  so-called  tanks,  or  watering-holes — cavities  ir  the 
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great  flat  masses  of  rock  in  which  rain-water  collects,  and 
where  the  teamsters  water  their  horses  and  fill  their  canteens, 
in  the  absence  of  better  water. 

Our  camp  was  but  a  fei?v^  yards  north  of  the  Mexican  boun- 
dary in  a  broad,  very  flat,  green,  almost  treeless  valley,  bor- 
dered by  bluffs  covered  mth  dense  chaparral,  beyond  which 
was  the  parched,  limitless  mesa — a  veritable  oasis  in  the 
desert.  Beside  us  a  noisy  artesian  well  belched  forth  from  an 
eight-inch  pipe  clear,  warm  water ^  that  loitered  off  through 
the  salt-grass  to  a  pond  half  a  mile  below,  making  the  low 
vegetation  doubly  green  along  its  path.  While  pitching  the 
tents  I  noticed  with  feverish  anxiety  an  occasional  bright  green 
tiger-beetle  arise  from  the  bare  spots  to  evade  our  footsteps, 
and  I  could  scarcely  wait  till  camp  was  made  to  put  the  net 
into  play;  for  the  ground  seemed  fairly  strewn  with  tnem. 
I  mistook  the  species  for  unicoton  Starting  early  next  morn- 
ing I  returned  at  noon  with  over  sixty  of  them.  Little  did  I 
realize  that  instead  of  unicolor  I  had  a  nice  catch  of  the  rare 
pimerimm,  known  to  science  by  a  single  specimen  taken  by  the 
Mexican  Boundary  Survey  years  before,  possibly  in  the  same 
valley.  The  habit  of  flight  was  identical  with  gcutdlaris,  and 
the  ground  on  which  they  occurred  was  mostly  bare  and  some- 
what sandy*  Their  remarkable  tameness  came  to  be  a  matter 
of  no  little  comment,  as  they  ran  about  the  dinner-table  de- 
vouring the  ants  that  came  for  crumbs,  and  we  often  amused 
ourselves  throwing  pebbles  at  them.  On  particularly  'iazy" 
days  our  ambitions  w^ould  actually  degenerate  to  such  a  level 
that  we  would  bottle  a  few  of  them  to  make  the  catch  look 
bigger.  Up  and  down  the  valley,  however,  they  were  not 
found,  but  were  confined  to  a  limited  area  in  the  vicinity  of 
the  artesian  well. 

The  species  differs  from  unicolor  principally  in  (1)  the 
highly  poHshed  surface;  (2)  the  deep^blue  reflections  toward 
the  apex;  (3)  the  brassy  reflections  of  head  nnd  thorax;  (4) 
the  deep,  uniform  punctuation  of  the  elytra  over  the  entire 
surface;  (5)  the  minute  serrulation  of  el>i;ral  apices;  (6)  the 
equal  robustness  and  equal" hairiness  of  the  front  in  the  two 
sexes;  (7)  the  white  color  of  the  female  labrum;  and  (8)  the 
light  color  of  all  but  the  tip  segments  of  the  palpi.  The  color 
is  often  entirely  blue,  with  the  brassy  reflections  lacking.  Most 
specimens  are  immaculate,  though  the  median  and  humeral 
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raota  are  often  present*    The  species  is  a  little  mare  slender 
Faml  less  robust  than  the  scutellans  varieties. 

On  damp  ground,  in  freshly  irrigated  alfalfa  and  corn-fields, 
jmffrocBrulea  was  quite  common.     It  varied  from  green  or 
tbrassy-green  to  deep  blue,  or  even  black.    It  is  a  rather  wary 
ispecies  in  bright  sunshine,  but  on  cloudy  days  could  be  found 
running  amongst  the  alfalfa.     Along  the  narrow  ditch  that 
carried  the  artesian  water  16-punctata  wa.s  frequent,  but  was 
far  outnumbered  by  ksBmorrkagica,    The  latter  grew  more  and 
more  abundant  each  day  after  August  1,  until  by  the  middle 
of  the  month  the  damp,  level  ground  covered  with  salt-grass 
fairly  swarmed  with  them*     One  could  by  sweeping  his  net 
a  few  times  over  the  top  of  the  grass  as  he  walked  get  enough 
of  the  "red -ended"  fellows  to  half  fill  a  cyanide  bottle.    They 
were  nearly  all  dull  black,  though  an  occasional  small  one  had 
I  bright  cupreous  head  and  thorax,  pleura,  suture  and  legs,  re- 
sembling le-punctata  except  for  the  markings,  the  sinuate 
median  band  being  constantly  preserved.    Under  cow-chips  on 
Lihe  same  damp  soil  several  Tetracha  Carolina  were  found. 
"    One  of  the  collectors,  while  searching  for  Carabidm  along 
the  creek,  hit  upon  a  colony  of  the  tiny  Cicindela  arizonensis, 
at  the  base  of  a  high  and  steep  east  bank  of  the  creek-    Further 
search  revealed  another  colony  on  a  similar  strip  of  bank. 
When  frequent  visits  to  these  colonies  had  nearly  exhausted 
them,  a  large  colony  was  found  in  a  distant  part  of  the  valley, 
where  the  grass  was  short  and  sparse,  and  a  number  of  de- 
pressions caused  by  washing  water  after  heavy  rains  left  a 
series  of  low,  sloping  banks,  in  the  shelter  and  on  the  sides 
of  which  the  insects  gathered.    A  few  days  later  specimens 
were  found  along  irrigating  ditches  with  lemniscata,  though 
ordinarily  the  two  species  were  not  found  together. 

AHzonensis  flies  less  readily  than  lemniscata,  but  is  never- 
theless quick  in  its  movements.     At  first  sight  it  somewhat 
resembles    celeHpes,      It    is    the   smallest    ciclmlelid    of    our 
fauna,  and  probably  the  smallest  in  the  world,  being  yet 
hmaller  than  lernniscata  or  celeripea.    The  markings  consist  of 
ppical  lunule  and  median  band,  often  reduced  to  a  dot  and, 
^farely,  even  lacking.    I  can  see  little  to  separate  it  from  the 
Mexican  viridisticta,  since  Bates's  description  of  the  latter 
says  "median  marginal  dot  and  very  narrow  apical  lunule 
white/*    I  should  at  least  place  it  as  a  variety  of  viridwllcto. 
In  certain  limited  areas  in  dry  arroyos  entering  the  valley 
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from  the  mesa,  on  other  bare  areas  scattered  over  the  valley, 
and  along  certain  irrigating  ditches,  lemniscata  was  quite  com-i 
mon.  In  company  with  it  I  took  one  day  a  single  small  tiger- 
beetle  that  thrilled  me  with  excitement*  The  head  and  thorax 
were  brown  and  qyite  pubescent  on  the  sides,  while  the  eljrtra 
were  dull  red  with  markings  somewhat  prolonged,  but  not 
fused  to  form  a  vitta.  The  under  side  was  less  pubescent  than 
in  lemniscata,  but  much  more  so  than  in  viridisticta,  so  that 
the  insect  was  in  many  respects  an  ideal  intermediate  between 
the  two  species.  I  at  once  presumed  it  to  be  a  hybrid,  and  on 
reaching  camp  announced  the  capture  of  a  rare  "Cicindela 
ImnnistictaJ'  The  following  days  were  devoted  to  a  careful 
search  for  more  of  the  hybrids,  and  as  a  result  a  very  few  more 
found  their  way  to  the  boxes*  Two  or  three  were  also  taken  at 
lamplight  in  the  evening  along  with  a  lot  of  lemniscata.  The 
cherished  hybrids  on  our  return  home  turned  out  to  be  vHck- 
ham%  but  were  none  the  less  valuable*  The  markings  consist 
of  apical  lunule,  produced  in  front,  median  band  set  in  from  the 
margin  and  almost  parallel  to  it ;  and  before  the  band  a  single 
dot  to  indicate  the  posterior  extremity  of  the  humeral  lunule. 
The  affinities  tend  as  much  toward  lemniscata  as  toward  viri- 
disticta,  for  the  legs  show  a  strong  tendency  to  be  pale,  in  addi- 
tion to  the  characters  cited  above* 

A  blue  specimen  of  k&mii  was  brought  to  camp  by  a  cow- 
boy who  had  found  it  on  the  mesa,  A  search  was  made  for 
them,  and  two  were  seen  on  a  damp^  sloping  stretch  of  the 
mesa  where  the  gravel  had  been  covered  by  a  thin  soU  washed 
over  it  by  recent  rains.  Several  green  sai^aclarm  were  taken 
there,  one  pair  in  copula,  A  few  days  later,  in  the  latter  part 
of  Augustp  a  few  more  green  santaclarm  and  black  vultunna 
were  taken  in  the  rolling  grass-land  on  the  east  side  of  the 
valley.  They  were  extremely  wary,  and  flew  far  when 
alarmed.  A  day  or  so  before  our  departure,  on  September  2, 
two  specimens  of  pulchra,  of  the  unusual  western  form,  with 
complete  markings,  were  taken  near  camp  in  company  with 
the  still  common  pimerimia. 
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MAN  ABNORMAL. 

By  j:  M.  McWharf.  Ottawa, 

T  N  the  presentation  of  this  subject,  it  will  be  necessary  to 
^  consider  heredity,  insanity  and  imbecility.  A  question 
more  vital,  in  so  far  as  it  relates  to  our  well-being,  could  not 
be  brought  forvtard.  When  we  take  into  consideration  the 
thought  that  Jesus  Christ,  as  he  entered  the  arena  of  moral 
darkness,  dispelled  the  superstition  of  the  ages;  that  by  this 
act  he  gave  birth  to  a  new  era,  which  quickened  the  con- 
sciences of  men  and  created  in  them  a  new  life,  a  life  filled 
with  the  light  of  science;  that  this  life  is  penetrating  or  trans- 
forming many  of  the  hidden  mysteries  into  living  truths,  all 
things  must  be  brought  to  a  plane  of  natural  laws. 

The  tm^entieth  century  evidently  will  be  classed  as  the  cen- 
tury of  science.  To-day  we  are  confronted  with  the  demand 
for  definite  knowledge,  plain  facts  and  demonstrable  truths. 
Rapid  progress  was  made  along  this  line  in  the  last  half  of 
the  nineteenth  century.  Anthropology  is  no  longer  a  dead 
letter  of  the  past,  and  archeology  has  given  us  very  many  rel- 
ics of  a  prehistoric  character,  while  ethnology  is  pushing  to 
the  forefront;  we  also  have  sociology,  at  one  time  the  dream 
of  the  idealist^  but  to-day  a  practical  science — a  science  that 
demands  more  than  a  passing  notice. 

The  new  psychology  is  opening  up  the  secrets  and  mys- 
teries of  the  philosophy  of  ancient  Egypt.  It  furnishes  a 
definite  science  of  mind,  and,  its  methods  being  reliable,  gives 
not  only  brain-building  but  soul-growth.  To-day  heredity  is 
not  considered  as  a  myth  but  as  a  fact,  a  science;  when,  if 
applied  in  the  light  of  the  new  psychology,  it  will  serve  as  a 
potent  factor  in  solving  the  problem  of  human  progress. 
Heredity  and  psychology  must  of  necessity  revolutionize  all 
methods.  Heredity  is  universally  admitted ;  it  is  a  self-evident 
truth.  To  deny  this  would  be  entering  a  plea  against  exist- 
ence, I  am  firmly  of  the  opinion  that  all  of  our  possibilities 
m  life  are  inborn.  A  writer  makes  this  statement :  **The  re- 
sult of  all  recent  research  points  to  the  conclusion  that  human 
beings  are  born  into  the  world  with  a  distinct  bent  of  tem- 
perament and  character  which  wilj  always  manifest  itself  in 
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some  form,  no  matter  what  process  of  traming  the  individual 
is  called  upon  the  undergo/*  Another  says:  "Every  man  is 
the  outcome  and  product  of  his  ancestry;  this  is  true  not  only 
of  the  broad  fundamental  characteristics  by  which  he  is  ani- 
malj  by  which  he  is  human  ^  by  which  he  is  natural,  by  which 
he  betrays  the  country  and  family  from  which  he  proceeds, 
but  extends  to  the  trivial  and  minutely  trivial  characteristics 
by  which  he  is  distinguished  from  other  individuals  of  his  own 
race,  country  and  family/'  Do  we  not  find  physical  and  men- 
tal peculiarities  strongly  manifested  in  very  young  children, 
even  at  an  age  w^hen  environment  could  not  have  produced 
any  material  effects  upon  them,  and  does  not  this  suggest  that 
they  were  inborn?  If  environments  are  the  same,  children 
will  manifest  widely  different  dispositions  as  to  tastes,  tal- 
ents, etc.  We  must  therefore  conclude  that  inborn  traits  in 
a  degree  surpass  environment ;  but  you  are  not  to  infer  from 
this  that  environment  plays  no  part  in  the  life  of  the  child. 
Variation  of  child  intellect  of  a  necessity  is  inborn,  hence  not 
attributable  to  environment  If  this  be  true  as  regards  the 
intellectual  powers  of  the  child,  is  it  not  equally  true  of  the 
physical?  Heredity  would  therefore  determine  the  natural 
trend  of  every  one.  Does  not  profane  and  sacred  history  con- 
firm this  statement*?  Instincts  that  are  abnormal,  as  well  as 
those  that  are  normal,  run  through  families  and  are  classed 
under  the  head  of  hereditary  transmission.  The  same  law  pre- 
vails when  applied  to  plant  or  animal  life.  Flowers,  fruits 
and  vegetables  are  improved  not  only  as  to  quality  but  quantity 
and  variety.  This  is  also  true  in  the  domestic  animals,  Man 
is  denied,  or,  rather,  does  not  apply,  these  laws  of  heredity 
to  himself  or  succeeding  generations,  hence  the  offspring  is  a 
product  of  blind  chance.  We  must  not  thus  close  our  eyes 
and  ears,  refusing  to  listen  to  the  voice  of  wisdom  or  our 
better  judgment. 

A  child  has  an  inherent  right  to  be  well  born^  and  yet  the 
per  cent,  that  should  be  classed  under  this  head  is  numerically 
very  small.  Nature's  laws  are  ignorantly  and,  may  I  not  add^ 
wilfully  set  at  naught,  thus  dumping  upon  society  an  increase 
of  vice  and  crime,  A  knowledge  of  the  laws  of  heredity  and 
a  compliance  with  them  is  the  foundation  of  reform.  Miss 
WUlard  once  said:  **If  man  is  to  overcome  the  evils  of  in- 
temperance, children  must  be  better  born/'  What  is  true 
here  is  also  an  axiom  in  regard  to  all  mental,  moral  and  physi- 
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cal  defects.  Education,  of  necessity^  is  a  factor  in  brain- 
building;  it  should  therefore  begin  during  or  while  the  brain 
is  forming*  that  it  may  become  a  part  of  it.  Evil  impressions, 
evidently,  are  made  upon  the  mature  mind;  how  much  more 
susceptible^  then,  is  the  plastic  and  forming  brain  to  im- 
pressions? 

There  are  many  factors  which  enter  into  this  question  of 
heredity  that  serve  to  unpopularize  it;  they  are  factors  well 
understood  by  all  Man  is  the  outgrowth  of  influences  which 
begin  in  embryonic  life ;  they  are  therefore  prenatal  and  post- 
natal. Every  factor  in  life  is  potential,  and  yet  this  degree 
of  influence,  by  the  very  nature  of  things,  must  be  varying, 
and  hence  cannot  be  absolute.  The  elements  which  enter  into 
the  formation  of  man's  life  can  with  propriety  be  divided  into 
three  separate  and  distinct  divisions — generation,  education, 
and  regeneration,  each  one  of  which  plays  its  part  in  the  de- 
velopment  of  a  well-rounded  life,  and  man's  character  re- 
quires their  uniform  strength. 

Every  man  is  morally  responsible  for  his  acts,  but  cannot 
be  equally  so.  Three  conditions  are  essential  in  man*s  ability 
to  do  right — knowledge,  desire  for  right,  and  self-controL  The 
moral  responsibility  of  each  individual  must  depend  upon 
these  conditions.  We  must  consider  man  as  a  creature  of 
heredity  and  environment.  This  suggests  the  question  of 
moral  responsibility  considered  from  a  legal,  a  psychological 
and  an  ethical  standpoint.  Are  we,  then,  responsible  for  er- 
rors of  opinion?  If  so,  to  what  extent  or  degree?  Responsi- 
bility is  denied  by  some,  who  claim  that  belief  is  controlled 
by  rigid  necessity;  that  there  is  a  fixed  and  inexorable  law 
that  is  or  may  be  born  in  man  which  does  control  him. 
If  this  proposition  be  true,  man  is  not  only  powerless  but 
^blameless.  In  contradistinction  we  have  those  who  hold  that 
mil  error  involves  guilt.  With  this  class  there  is  no  exception 
to  the  general  rule.  A  suggestive  question  is.  Are  either  of 
these  views  correct ;  and,  if  not^  to  what  degree  are  we  amen- 
able to  a  just  law?  Sin  is  the  transgression  of  law  and  law 
is  a  decree.  There  is  not  a  field  but  what  is  crowded  with 
mistakes,  hence  we  have  widely  different  ideas  suggested, 
each  type  being  viewed  from  different  standpoints.  This  di- 
versity suggests  intellectual  error.  If  by  occupation  a  man's 
mind  becomes  diseased  this  evU  will  be  handed  down  to  his 
children. 
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The  nutrition  of  the  whole  body  may  be  so  interfered  with 
that  all  the  plastic  materia!  formed  by  the  blood  is  vitiated 
and  incapable  of  forming  sound  nervous  tissue.  When  these 
abnormal  conditions  of  the  mind  exist  there  will  be  a  want 
of  perfect  nerve  energ>%  which  creates  a  consciousness  that 
there  is  something  wrong.  This  may  be  classed  as  a  want 
of  coordination  of  the  mental  faculties*  If  this  be  true  there 
will  be  false  reasoning  and  erroneous  conclusions*  Should 
there  exist  a  morbid  condition  of  the  emotions,  then  the  whole 
mental  life  of  the  individual  is  changed^  and  we  have  what 
may  be  termed  a  form  of  insanity  or  partial  derangement  of 
reason.  Insanity  consists  of  a  derangement  of  the  intellect 
and  will,  hence  mental  weakness.  Is  it  not  a  truism  that  a 
large  per  cent,  of  the  people  are  to  a  greater  or  less  extent 
monomaniacs  ?  The  sin  of  some  far-back  time  may  so  impair 
our  faculties  and  conditions  as  to  make  it  impossible,  for  our 
best  efforts  of  to-day,  that  we  may  escape  a  given  error.  This 
error  of  necessity  is  criminal;  and  yet,  what  is  plainer  than 
the  fact  that  the  error  is  not  culpable,  it  being  one  w^hich  we 
neither  could  avoid — in  fact,  could  not  have  been  avoided  con- 
sistently with  a  discharge  of  duty?  This  perhaps  is  too  gen- 
eral, and  yet  I  can  but  feel  that  we  are  not  worthy  of  blame 
for  all  mistakes  and  errors  of  opinion. 

Will  a  perfectly  moral  man  be  exempt,  and  that  absolutely, 
from  all  mistakes?  Moral  perfection,  doubtless,  would  aid 
him  in  arriving  at  a  more  perfect  conclusion,  yet  a  morally 
perfect  man  could  not  avoid  all  mistakes;  being  governed  by 
his  limited  faculties,  such  a  man  must  of  necessity  judge 
from  that  which  comes  within  his  range  of  observation,  hav- 
ing only  appearances  and  probabilities  to  guide  htm.  His 
range  of  observation,  being  limited  to  a  greater  or  less  extent, 
must  be  erroneous.  Man  is  a  finite  being,  having  finite  facul- 
ties, hence,  a  finite  vision*  Facts  lying  beyond  his  field  of 
vision  may  be  necessary  to  avoid  a  wrong  conclusion.  In  the 
very  nature  of  things  our  faculties  are  limited,  therefore  our 
understanding  must  be  superficial;  being  superficial  makes  it 
a  product  of  error.  We  are  confronted  with  the  promises  of 
God  to  keep  and  guide  the  righteous.  But  are  w^e  to  under- 
stand that  this  implies  a  perfect  immunity  from  mistakes? 
I  think  not ;  it  is  shown  by  facts  that  such  immunity  has  never 
been  vouchsafed  to  man.  Good  men  are  often  poor  thinkers 
upon   the   ordinary   things   pertaining   to   life,   and   devout 
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Christians  frequently  manage  their  worldly  affairs  with  less 
judgment  than  those  of  lower  moral  integrity.  This  being 
true,  we  are  compelled  to  say  that  under  God's  correctness  of 
opinion  there  is  not  a  proportion  to  moral  goodness  alone; 
therefore,  a  good  man  might  be  perfect  without  immunity 
from  mistakes.  Hence  we  conclude  that  man  is  not  respon- 
sible for  all  errors  of  judgment;  that  the  extent  to  which  he 
may  be  held  responsible  must  be  governed  largely  by  the 
knowledge  he  possesses  of  secular  and  divine  things.  We 
should  receive  credit  or  condemnation,  not  for  what  we  do 
or  fail  to  do,  but,  rather,  upon  the  plan  of  doing  or  failing  to 
do  our  best.  Divine  law  is  in  perfect  accord  with  this  state- 
ment. 

The  old  idea  that  has  been  rung  down  through  the  ages 
for  centuries,  that  God  sends  the  children  of  all  conditions, 
preordaining  their  lives,  to  me  is  not  consistent  with  reason 
or  divine  law.  It  is  a  malicious  idea,  born  of  selfishness,  and 
the  father  of  many  who  are  unfortunately  born.  Parents 
are  responsible  for  the  physical,  mental  and  moral  character 
of  the  child.  The  better  element  of  society  recognizes  this 
truth  and  does  not  longer  grope  in  darkness.  It  has  been  said 
that :  "In  science  and  law,  ethics  and  religion,  turn  whichever 
way  we  may,  man  is  bound  by  ignorance,  fettered  by  pre- 
judice and  imprisoned  by  sin.  Only  as  he  knows  the  truth  is 
he  able  to  break  the  chains  of  ignorance,  burst  the  shackles 
of  prejudice,  unlock  the  prison  doors  of  sin  and  stand  forth 
a  free  man."  From  the  creation  of  man,  down  to  the  present 
moment,  we  find  him  through  all  the  ages  struggling  for  free- 
dom. This  condition  can  only  be  reached  in  a  degree,  and  that 
through  brain-building  and  soul-growth.  This  work  must  be 
persistent  and  long-continued  that  we  may  reach  the  desired 
results.  Correct  brain-building  cannot  be  reached  at  a  single 
bound.  We  must  study  that  we  may  secure  definite  thinking, 
as  this  will  produce  a  close  observer  and  a  more  perfect 
thinker.  Experience,  if  it  develops  a  higher  sentiment,  must 
be  conducive  to  character-building,  and  the  converse  is  true 
when  applied  to  vice  or  crime.  We  must  continually  keep 
before  the  child  pure  thoughts,  high  ideals  and  nojjle  aspira- 
tions; when  character  is  established  under  such  a  training 
these  things  become  the  governing  factors  of  the  life.  Doctor 
DeMotte  says:  "The  physical  basis  of  a  virtuous  life  is  a 
network  of  trunk  lines  where  the  incoming  waves  of  stimula- 
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tion,  on  reaching:  the  cerebral  hemispheres  of  the  brain,  find 
their  well-worn  tracks,  with  switches  already  set,  leading  to 
the  God-given  higher  possessions  of  the  soul-holy  memories, 
pure  imaginations,  concentrated  ambition,  righteous  judg* 
ments,  and  a  will  whose  nerve  connection  with  these  higher 
faculties  is  so  perfect  that  at  once,  unless  the  line  of  duty 
present  complications  requiring  consideration,  the  commands 
for  right  conduct  are  flashed  out  through  the  outgoing  nerve- 
tracks  and  instantly  obeyed,"  General  Wheeler*  while  in 
command  at  Santiago,  beautifully  illustrated  this  thought. 
When  he  saw  the  Spaniards  fleeing  before  his  forces  he 
shouted,  ** Forward,  boys,  the  Yankees  are  running/*  A  brain- 
path  had  been  established  and  the  expression  ran  along  that 
line.  We  find  three  essentials  necessary  in  special  training  of 
the  muscular  system — definite  purpose,  vigorous  and  normal 
action,  and  regularity,  stopping  short  of  exhaustion.  This 
method  applied  to  the  brain  will  develop  and  strengthen  it. 
The  same  is  true  of  character-building.  (It  Would  be  interest- 
ing  to  continue  these  illustrations,  but  I  feel  that  it  is  not  nec- 
essary.) 

Heredity  includes  all  law^s,  factors  and  forces  which  enter 
into  the  origin  and  determine  the  character  of  the  new  life. 
Insanity,  of  necessity,  comes  under  this  head.  What  is  it? 
Shakespeare  said:  '*To  define  true  madness,  w^hat  is  it  but 
to  be  mad,"  This  is  not  a  definition;  many  attempts  have 
been  made  to  define  insanity,  but  faOure  has  crowned  each 
effort.  Perhaps  we  could  say  that  insanity  is  but  a  manifes- 
tation of  impaired  and  disabled  brain  mechanism  in  its  re- 
lation to  mental  functions.  I  think  the  trend  of  medical  prog- 
ress is  steadily  in  this  direction.  Scientific  knowledge  which 
enables  one  to  generalize  fundamental  principles  of  universal 
applicability  is  comparatively  a  new  phase  of  human  develop- 
ment. I  care  not  w  hat  our  conclusion  may  be,  it  is  evident 
that  w^hen  the  insane  taint  becomes  established  it  is  trans- 
mitted from  generation  to  generation;  that  this  condition  ex- 
ists until  the  family  degenerate  or  are  extinct.  Doubtless  a 
large  per  cent*  of  those  who  become  mentally  unbalanced  are 
a  product  of  neurotic^  drunken,  insane,  feeble-minded,  scrofu- 
litic  or  consumptive  parentage.  If  time  would  permit^  we 
could  enter  into  minute  detail  and  establish,  as  we  believe, 
the  above  hypothesis.  Lambroso,  a  reliable  authority,  states 
that  ''insanity  is  frequently  transmitted;  that  even  in  sue- 
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ceeding  generations  it  appears  in  greater  intensity,  and  that 
these  cases  are  very  numerous." 

We  are  confronted  with  the  fact  that  insanity  is  on  the  in- 
crease, and  to  an  alarming  extent.  In  A.  D.  1880  there  was  1 
insane  person  to  every  1200  people ;  in  1900  we  find  1  to  every 
460 — an  increase  of  nearly  three  to  one  in  twenty  years.  In- 
sanity and  imbecility  give  us  to-day  not  far  from  400,000 
people  in  the  United  States,  and  it  is  shown  that  this  number, 
through  heredity,  is  rapidly  on  the  increase.  Is  it  not  time, 
then,  to  call  a  halt  and  take  an  account  of  stock  in  trade? 
To  ask  ourselves  this  question — Whither  are  we  drifting?  To 
cast  about  us  for  a  remedy?  How  can  we  stop  this  increase 
of  the  abnormal  man?  is  the  greatest  problem  which  is  before 
the  people  to-day.  Health,  virtue  and  honor  must  enter  into 
and  form  a  component  part  of  our  mental  and  moral  nature, 
that  the  nations  yet  unborn  may  profit  thereby.  This  proV>- 
lem  stands  out  in  bold  relief,  and  it  can  be  solved  only  through 
the  channel  of  education.  Make  the  people  feel  not  only  their 
individuality  but  their  responsibility. 

We  have  learned  somei^'hat  of  the  intensity  of  life  but  lack 
a  knowledge  of  our  responsibility.  It  is  an  axiom  that  the 
rights  of  every  one  are  circumscribed  by  the  welfare  of  others. 
This  might  be  shown  by  the  many  and  varied  relations  which 
morphine,  tobacco,  alcohol  and  numerous  drugs  sustain  to 
feeble-mindedness  or  imbecility,  if  farther  investigation  along 
this  line  were  desired. 

Before  closing  this  paper,  it  would  be  well  to  look  just  for 
a  moment  upon  the  abnormal  man  from  a  statistical  stand- 
point. From  50  to  75  per  cent  of  all  crime  is  the  result  of 
intenoperance;  70  per  cent,  of  all  cases  of  insanity  are  charged 
directly  or  indirectly  to  narcotics;  80  per  cent,  of  all  crimi- 
nals are  habitual  malefactors,  and  40  per  cent,  of  heredHary 
criminals  are  the  result  of  had  maternal  impressions — mother- 
made  criminals.  We  see.  therefore,  that  heredity,  bad  whislQr 
and  bad  environments  vie  \ftith  each  other  for  the  trofriiy  <rf 
crime. 

Change  is  written  on  all  things  hitman;  IM^ 
time  of  youth,  followed  by  the  bet  smnflM 
the  melknr  a^Jtmnn  and  dreary  winter  of 
We  are  actors  ipon  a  stage;  one  geottm 
the  ieene  change*  aid  gives  jdaee  to  tkt 
deed  a  poor  phixi^j^ber  if  be  docs  not  td 
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ceaseless  law.  Habit,  thought  and  customs  of  the  people  are 
ever  changing*  We  must  of  necessity  keep  step  to  the  march 
of  progress.  We  must  not  become  morbid  and  link  ourselves 
to  the  dry  bones  of  a  dead  past*  Nor  are  we  to  live  as  though 
the  future  had  no  change  in  store  for  us*  Plan  for  the  future, 
prepare  for  it,  and  then,  when  new  conditions  arise,  we 
be  able  to  adjust  ourselves  to  them. 

There  are  many  ideas  brought  into  the  field  of  vision  at  this 
time,  yet  not  admissible  for  our  discussion.  In  this  brief 
paper  the  desire  has  been  to  excite  an  interest  along  the  line 
of  farther  and  more  complete  investigation.  To  study  the 
ideas  suggested  is  but  to  be  convinced.  After  a  thorough  in- 
vestigation, should  failure  take  the  place  of  success,  you  can 
only  'Svait  until  the  evening  bells  of  time  have  ceased  tolling 
and  the  morning  bells  of  eternity  break  the  intervening  silence 
with  their  clarion  notes.  Then  mount  the  great  white  throne, 
stand  beside  the  Recording  Angel,  and.  as  the  unending  day  of 
eternity  sweeps  on,  observe  the  consequences.  Watch  that 
debauched,  debased,  pauper,  idiotic,  insane  and  criminal, 
throng  as  it  passes  the  Judge  of  Nations  to  receive  its  reward;^ 
there  where  the  deformed  limp;  where  the  feeble-minded 
chuckle  in  silly  mirth;  where  the  epileptics  froth  in  perioditic 
fits;  where  the  insane  rave  with  madness;  where  drunkards 
stand  face  to  face  with  heaven's  gate  and  see  those  awful 
words  flashing  from  flaming  swords^  "No  drunkard  shall  enter 
the  kingdom  of  heaven";  there  where  scarlet  women  are 
cursing  the  mother  that  gave  them  births  and  hardened  crim- 
inals stand  shuddering  on  the  crumbling  cliff  that  o'erhanga 
the  dark  valley  of  death  and  despair ;  there  where  family  ties 
are  being  severed  forever  and  loved  ones  are  parting  to  meetJ 
no  more;  there  where  heart-broken  mothers,  choked  with 
sobs,  plead  against  fate;  there  where  cruel  justice,  blinding 
her  eyes,  closes  the  day  of  probation  and  places  the  seal  of 
death  upon  every  impenitent  soul;  there  where  angels  weep 
and  the  pitying,  pleading  Christ  begs  to  drink  once  more  the 
cup  of  death  and  endure  the  passion  of  Golgotha's  cross  that 
erring  man  may  be  forgiven;  there,  in  scenes  like  this,  reckon 
the  consequences  and  settle  the  plea  for  personal  liberty/' 
Settle,  and  forever,  the  great  question  of  man  abnormal. 


\LToX    n<i>^Alil>  TiTOMJ  Hi(X,  Topi'kfl, 


'T^HE  study  of  anthropology  has  become  ro  fraught  with  in- 
'  terest  in  coutemplating  the  progress  of  the  human  race 
in  all  ages  that  its  tremendouH  importance  is  acknowledged 
nowadays  by  the  most  casual  observer*  As  the  pursuit  of  this 
science  is  undergoing  a  marked  revival  throughout  the  world, 
a  glance  at  some  of  its  salient  features  may  not  be  without  in- 
terest to  the  specialist  as  well  as  to  the  general  student*  It  is 
well  to  study  the  bearings  of  any  science,  not  only  as  regards 
its  economic  value  but  also  with  reference  to  the  Influence  it 
may  have  upon  the  general  progress  of  humanity  and  the  va- 
rious  benefits  it  confers* 

As  a  preliminary,  let  us  take  a  glance  at  the  history  of  an* 
thropology,  which  is  quite  interesting  and  exhibits  the  vieissi* 
hides  of  the  evolution  of  a  specialty  under  different  conditions, 
M,  Broca  has  given  an  account  of  its  development »  in  an  ad- 
dress before  the  Anthropological  Society  of  Paris  fJl  An- 
throp.  Inst,  N.  Y,,  vol,  1,  p.  25) ,  He  says :  ''In  the  year  1800 
the  Society  of  the  Observ^ers  of  Men  was  founded  in  Paris,  and 
was  devoted  mainly  to  the  natural  history  of  man  with  the 
special  object  of  directing  the  observations  of  travelers  among 
the  different  races  of  men,  and  the  hearing  and  discussing  of 
such  observations.  But  the  long  and  general  continental  wars 
put  an  embargo  on  travel,  and  the  society  devoted  its  atten- 
tion to  questions  of  general  ethnology.  It  drifted  into  politics* 
philosophy,  and  philanthropy,  and  when  the  oppression  of 
Greece  became  the  absorbing  topic  of  the  day  it  was  the  resort 
of  the  Philhellenes.  After  three  years  of  languishing  ex- 
istence it  was  absorbed  by  the  Philanthropic  Society  and  left 
little  trace  of  its  influence  upon  the  science,  but  it  was  the  first 
organization  having  an  anthropological  aspect, 

"This  experiment  had  long  been  forgotten  when  some  English 
philanthropists  founded  in  London,  in  1838.  the  Society  for 
the  Protection  of  the  Aborigines,  which  was  political  and  social 
rather  than  scientific*  The  question  of  slavery  was  beginning 
to  be  discussed,  and  hotly  so,  by  the  abolitionists  and  pro- 
slavery  men  the  world  over,  England  had  solved  the  question 
for  herself  by  the  gradual  emancipation  of  the  negroes  in  her 
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colonies,  and  it  had  be^n  to  occupy  the  attention  of  the  French 
government*  The  London  society,  to  influence  France  favor- 
ably  toward  abolition*  sent  some  of  its  members  over  to  Paris 
to  establish  a  society  for  the  ag^itation  of  the  question  of  the 
emancipation  of  the  negroes  in  the  French  colonies.  Although 
not  successful  in  this,  their  efforts  were  not  without  fruits  for 
the  benefit  of  science,  for  M*  Milne  Edwards  and  his  friends 
resolved  to  found  a  scientific  organization,  and  thus  brought 
into  existence  the  celebrated  Ethnological  Society  of  Paris, 
which  was  authorized  by  the  minister  of  public  instruction 
August  20,  1839.  Since  the  failure  of  the  Society  of  the  Ob- 
servers of  Men,  anthropology  had  made  marked  progress,  and 
possessed  a  large  mass  of  material.  Museums  of  craniology, 
archeology,  ethnology,  etc*,  had  been  formed ;  valuable  publica- 
tions had  appeared;  numbers  of  savants  devoted  their  atten- 
tion to  the  science ;  and,  taken  altogether,  anthropology^  needed 
only  organization  and  a  home,  and  this  the  first  ethnological  so- 
ciety gave.  It  began  under  favorable  conditions  and  accom- 
plished much;  its  work  was  good  and  its  publications  were 
valuable  additions  to  the  literature  of  the  science," 

It  was  followed  by  the  Ethnological  Society  of  Londun  in 
1844,  and  a  few  years  later  by  one  in  New  York*  The  Pa- 
risian society  was  in  the  lead,  but  its  field  was  too  narrow,  for 
it  studied  only  racial  distinctions  and  excluded  the  important 
basis  of  anatomy  and  physiology,"  so  that  it  was  not  strictly 
and  comprehensively  anthropological  in  its  work*  "The  so- 
ciety was  like  a  ship  without  ballast,  when  deprived  of  the 
invaluable  guidance  of  natural  science,  and  sailed  well  enough, 
perhaps,  in  calm  seas,  but  was  not  prepared  for  storms,  if  any 
should  arise*  Unfortunately  one  did  arise  when  the  society 
began  to  be  agitated  by  the  question  of  slavery.  The  first  thing 
was  to  determine  the  distinctive  characteristics  of  the  white 
and  black  races.  But  it  was  in  vain  that  the  naturalists  and 
anatomists,  too  few  in  number,  tried  to  confine  the  discussions 
within  the  limits  of  natural  history*  The  friends  and  foes  of 
emancipation  looked  at  it  as  a  question  of  social  politics  and 
dragged  the  society  after  them  into  the  passionate  arena/' 
The  polygenists  declared  for  the  independent  origin  of  each 
race,  the  natural  inferiority  of  the  black  race  and  its  conse- 
quent destiny  to  be  the  slave  of  the  superior  or  white  races; 
while  the  monogenists  declared  for  the  unity  of  origin  of  the 
whole  human  race  and  a  community  of  destiny,  the  consequent 
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equality  of  all  men  and  the  absence  of  anj^  moral  right  what- 
ever for  one  race  to  enslave  another/*  This  was  In  1847.  The 
debates  became  more  animated  at  each  meeting,  the  speeches 
found  their  way  into  the  public  press,  and  the  outside  world 
became  interested  and  willingly  believed  that  ethnolo^,  of 
which  it  heard  for  the  first  time,  was  not  a  science,  but  a 
something  between  politics  and  philanthropy.  This  absorbing 
question  lasted  nearly  a  year,  and  would  have  dragged  out 
longer  if  the  provisional  government  of  February  had  not 
ended  it  by  abolishing  slavery  itself.  This  question  had  so 
absorbed  the  society  that  with  the  abolition  of  its  subject, 
slaverj%  it  seemed  to  have  nothing  else  to  live  for  and  gradu- 
ally sank  out  of  existence,  leaving  a  blank  in  the  science  in 
Paris  that  was  only  filled  up  eleven  years  later. 

There  remained  the  Ethnological  Societies  of  London  and 
New  York,  which  had  had  neither  equally  brilliant  careers  nor 
similar  misfortunes.  They  passed  quiet  lives,  collecting  ma- 
terial and  publishing  proceedings  and  memoirs  of  value.  But 
they  too  made  the  mistake  of  separating  ethnology  from  natu- 
ral history  and  thus  losing  the  influence  and  assistance  of  men 
accustomed  to  vigorous  methods  of  observation.  It  was  not 
through  these  then  that  the  chief  work  of  the  next  few  years 
in  anthropology  was  carried  forward.  *'The  science  was  aided 
by  individuals  and  museums  in  all  lands,  essays  were  read  be- 
fore other  societies  and  scientific  bodies,  and,  by  the  publica- 
tion of  many  valuable  works,  the  science  advanced  toward  ex- 
actness," 

In  America  there  was  about  this  time  increasing  activity 
and  interest  in  the  subject  but  the  study  of  the  races  of  men 
became  involved  in  the  inevitable  slavery  question.  I>r.  Samuel 
George  Morton,  of  Philadelphia,  had  amassed  a  collection  of 
skulls  that  for  many  years  was  unrivaled  in  the  world*  He 
had  published  his  incomparable  Crania  egyptiuca  and  Crania 
americana  when  envious  death  called  him  from  a  place  that 
has  never  yet  been  filled.  "Hq  perfected  methods  of  crani- 
ometry, and  he  and  his  disciples  understood  better  than  his 
predecessors  the  indispensable  value  of  scientific  methods  and 
of  the  mutual  value  of  geology,  archeology  and  zoolog>'  in  re- 
lation to  the  science  of  man/'  Says  M,  Broca,  significantly: 
"All  that  was  lacking  to  the  American  school  was  that  calm 
philosophy  which  places  scientific  investigation  above  and  be- 
yond political  and  religious  animosities,'*     Morton  died   in 
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1851,  and  the  abolition  question  was  warming  to  the  terrible  J 
crisis  of  ten  years  later.    Vehement  discussions  arose^  theology j 
furnished  weapons  to  both  sides  from  the  first*  and  science  was] 
at  length  dragged  into  the  strife,    Proslavery  was  coupled  with! 
polygenistic  ideas  and  emancipation  with  the  monogenistiej 
faith*  but  this  association  was  arbitrary.     Slavery  had  been! 
sanctioned  and  practiced  by  monogenistic  peoples  for  centuriesj 
and  vice  versa.    But  what  mattered  the  past?    The  religious 
societies  of  England  had  carried  emancipation  by  the  cry  of 
the  brotherhood  of  man  and  the  idea  of  the  common  origin  of 
all  the  races  with  Adam.    This  cry  was  echoed  by  the  abolition- 
ists of  the  United  States,    The  slavery  party  were,  in  a  man* 
ner,  crowded  into  the  polygenistic  theory,  and  for  a  time  the 
controversy  seemed  limited  to  a  scientific  basis.    The  fate  of 
the  negro  in  this  country  seemed  to  hang  upon  the  opinion  of 
legislators  as  to  the  effect  of  an  African  sun  upon  human  in- 
teguments^  and  the  differences  between  the  sections  of  the 
hair  of  the  white  and  black  races.     The  disciples  of  Morton 
were  attacked  fiercely  by  some  and  unduly  praised  by  others^ 
they  being  polygenists  but  not  all  slavery  men.    The  question 
brought  out  essays  and  memoirs  from  the  hands  of  Morton 
and  his  followers  that  have  remained  as  interesting  writings 
to  us. 

Nott  and  Gliddon^s  Types  of  Mankind  and  Indigenous  Races  I 
are  good  examples  of  the  ethnological  books  that  were  written 
during  those  times,  which  were  devoted  to  the  defense  o^^  the 
theory  of  the  diversity  of  the  origin  of  mankind  and  inci- 
dentally of  slavery.  A  curious  anecdote  they  relate  will  illus- 
trate this  idea.  In  the  introduction  of  the  Types  of  Mankind, 
the  authors  say:  "The  proposition  of  the  diversity  of  the 
origin  of  mankind  was  long  known  to  the  master  mind  of  Jno. 
C.  Calhoun,  secretary  of  state.  In  an  interview  with  Mr,  Glid- 
don  he  complained  that  England  pertinaciously  continued  to 
interfere  with  our  inherited  institution  of  negro  slavery,  in  a 
manner  that  rendered  it  necessary  to  indict  strong  protesta- 
tions through  our  ambassador.  So  he  sent  for  Mr,  Gliddon, 
who  was  then  United  States  consul  to  Egypt,  on  account  of  his 
knowledge  of  African  ethnology  and  his  writings  on  the  sub* 
ject,  for  information.  Mr.  Gliddon  referred  the  gr^t  states- 
man to  Doctor  Morton,  with  whom  a  correspondence  ensued 
and  whose  books  he  read.  Mr.  Calhoun  was  confirmed  in  his 
opinion,  from  his  study  of  history,  of  the  doctrine  of  the  di- 
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versity  of  origin  of  the  white  and  black  races  and  of  the  physi- 
cal inferiority  of  the  latter  and  consequent  right  of  the  white 
to  enslave  the  black  man.  These  ideas  were  embodied  in  the 
formal  letter  of  protest  to  our  ambassador  to  the  court  of  St. 
James,  with  the  result  that  the  English  prime  minister  com- 
plained of  dragging  ethnology  into  diplomatic  correspondence* 
but  accepted  the  protest  against  England's  interference  with 
our  pet  institution  and  refrained  from  it  ever  afterwards/* 

M,  Broca  observes  **that  with  an  excellent  beginning,  the 
sceptre  of  anthropology  might  easily  have  passed  to  the  Ameri- 
can school,  if  the  political  events  which  followed  had  not  very 
shortly  clogged  its  career.  The  tempest  which  had  long  been 
gathering  soon  burst  with  violence;  a  nation  rushed  to  arms 
and  the  question  of  slavery  was  solved — washed  out  in  the 
blood  of  patriots!'^  Science  was  lost  sight  of  amid  the  clash 
of  arms,  and  anthropology  in  America  suffered  an  eclipse  from 
which  it  did  not  recover  for  ten  years. 

But  the  savants  of  Europe  were,  in  the  meantime,  pushing 
their  researches,  with  steps  slow  by  sure.  "But  their  isolated 
labors  received  little  attention,  and  that  only  when  disci  edit 
was  thrown  upon  their  work,  for  their  discoveries  and  opin- 
ions  ran  counter  to  popularly  received  opinions.  It  was  then 
that  the  Anthropological  Society  of  Paris  formed  a  tribunal 
before  which  opposing  sciences  might  appear  and  obtain  a 
hearing,  where  anthropology  in  its  broadest  sense  might  claim 
the  aid  of  all  the  sciences.'*  This  event  marked  the  beginning 
of  the  present  era  in  anthropology.  '*It  began  its  career  co- 
incident with  two  important  and  significant  events;  (1)  M. 
Boucher  de  Perthe's  discoveries  of  the  evidences  of  paleon- 
tological  man,  and  the  publication  of  Darwin's  Origin  of  Spe- 
cies. These  two  great  events  gave  the  impetus  to  the  study  of 
anthropology  which  has  marked  the  progress  of  recent  years. 
Other  cities  followed  the  example  of  Paris  and  organized  an- 
thropological societies,  viz.:  London  in  1863;  St.  Petersburg, 
Moscow  and  New  York  m  1865;  Berlin  in  1869;  Vienna  in 
1870;  Stockholm  in  1874;  and  others  have  followed,  both  in 
America  and  Europe," 

Anthropolo^'  to-day  is  defined  as  the  study  of  the  natural 
history  of  man.  As  Prof.  E.  B,  Tylor  says:  **In  the  general 
clas.sification  of  knowledge  anthropology  stands  for  the  science 
of  man,  the  highest  section  of  zoology,  which  is  the  science  of 
animals.    Zoology  in  its  turn  stands  as  the  highest  section  of 
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the  science  of  biology,  which  is  the  science  of  life."  Anthro- 
pology is  therefore  the  highest  department  of  the  science  of 
life.  Simple  and  truthful  as  this  definition  is,  it  is  not  grasped 
by  the  generality  of  workers  in  the  science  who  do  not  ac- 
knowledge the  oneness  of  all  life  and  the  interrelationship  of 
all  living  things.  Like  all  specialists,  there  is  too  much  narrow 
exclusiveness,  and  too  little  of  the  grasping  of  great  principles, 
in  the  study  of  anthropology.  The  science  is  divided  into  two 
great  divisions :  The  first  is  physical  anthropology,  which  con- 
siders man  as  a  biological  unit,  an  animal ;  races  and  varieties ; 
general  and  special  anatomy;  physiology,  pathology,  and  all 
the  phenomena  of  his  physical  being.  The  second  is  called 
cultural  anthropology,  which  embraces  the  vast  range  of  hu- 
man achievements,  the  products  of  his  hand  and  brain.  As 
Prof.  W.  H.  Holmes  says,  "If  the  physical  qualities  of  man  in- 
clude all  that  connects  him  with  the  brute,  his  cultural  pro- 
ducts, the  work  of  his  hands,  includes  all  that  distinguishes 
him  from  the  brute.  If  we  wish  to  realize  more  fully  the  scope 
of  the  latter  division  of  the  subject,  which  includes  the  ob- 
jective evidences  of  culture,  we  have  only  to  sweep  away  in 
imagination  all  the  myriads  of  things  that  it  has  brought  into 
the  world ;  destroy  every  city,  town  and  dwelling ;  set  aside  the 
use  of  fire  and  cooked  food ;  banish  all  language,  government 
and  social  organization — in  short,  destroy  all  that  is  the  pro- 
duct of  human  hand  or  brain,  and  when  this  has  been  done,  we 
may  behold  the  real  man  standing  in  his  original  nakedness 
among  his  fellows  of  the  brute  world." 

It  is  becoming  more  and  more  apparent  that  anthropology 
is  the  science  of  the  future.  Its  value  to  all  departments  of 
life  is  becoming  better  recognized  and  the  science  has  more  fol- 
lowers than  ever  before.  Fifty  years  ago  it  was  biology  that 
occupied  the  attention  of  thinking  mankind.  It  was  the  time 
of  the  battles  of  the  giants,  when  the  great  questions  of  evolu- 
tion and  Darwinism,  the  origin  of  life  and  the  antiquity  of  man, 
were  hotly  discussed.  But  those  questions  were  fought  out, 
and  biology  retired  from  the  public  stage  to  make  way  for  the 
reign  of  physics.  The  public  mind  was  amazed  and  enter- 
tained by  the  marvelous  discoveries  in  this  science  next,  as  it 
had  been  by  the  discussions  in  biology  of  the  previous  decades. 
These  marvelous  discoveries  laid  the  foundations  of  the  won- 
derful material  advancement  of  the  last  quarter  of  the  nine- 
teenth century  and  were  of  absorbing  interest.    But  now  the 
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popular  interest  in  physics  is  passing  and  anthropology  is 

coming  to  the  fore  to  occupy  the  arena  for  the  next  era.    There 

is  undoubtedly  an  increasing  scientific  and  popular  interest  in 

all  branches  of  anthropology,  as  is  indicated  by  the  increased 

number  of  books  and  magazines  and  popular  magazine  and 

newspaper  articles  appearing  on  the  subject,  the  increasing 

number  of  visitors  to  this  department  in  the  museums,  and 

the  greater  number  of  public  and  private  collections  that  have 

a  real  scientific  value.    It  is  to  be  noted  also  that  the  science  is 

being  taught  more  in  our  colleges,  which  are  establishing 

special  chairs  that  are  devoted  to  the  science,  the  classes  of 

"Which  are  well  attended.    The  value  of  anthropology  to  the 

.general  purposes  of  life  is  thus  coming  to  be  recognized  and 

it  is  at  last  coming  into  its  own. 

Anthropology  is  said  to  be  the  newest  of  the  sciences,  as 
astronomy  is  the  oldest,  and  it  is  not  a  little  curious  that  the 
«ldest  of  the  sciences,  that  deals  with  the  things  furthest  away 
^Tom  us,  should  be  the  -most  exact  of  the  sciences,  while  an- 
liiropology,  the  newest  of  the  sciences,  that  deals  with  the 
things  of  ourselves,  should  be  the  most  inexact.    In  fact,  an- 
thropology is  yet  in  its  infancy — a  sturdy  infant,  it  is  true, 
but  still  young  when  compared  with  other  and  more  exact 
sciences.    We  know  less  of  our  own  species  than  we  do  of  most 
animals,  but  the  deficiency  is  being  very  rapidly  remedied  by 
the  tremendously  rapid  accumulation  of  data  that  characterizes 
our  day. 

It  is  only  since  the  establishment  of  evolution  as  a  philo- 
sophical principle  that  anthropology  has  had  a  scientific  basis. 
It  is  only  since  its  liberation  from  the  thralldom  of  teleological 
and  prejudiced  theories  that  it  has  been  able  to  advance  as  a 
science.  Anthropology,  more  than  any  other  science,  has  been 
hampered  and  handicapped  in  its  growth  by  superstition  and 
prejudice.  It  has  but  just  stepped  out  from  the  darkness  in 
which  it  has  lain  for  centuries  and  is  yet  bewildered  and 
blinded  by  the  fierce  light  that  is  thrown  upon  it  by  modem 
research.  Data  and  material  are  accumulating  so  rapidly  and 
in  such  quantities  that  it  is  yet  quite  impossible  to  classify  it 
and  formulate  even  the  beginning  of  a  philosophy,  such  as  our 
sister  sciences  have  accomplished.  The  elucidation  of  the  great 
problems  of  the  science  that  bear  upon  the  past  and  future 
of  our  species  seems  further  away  to-day  than  it  did  fifty  years 
ago,  when  the  facts  bearing  upon  them  were  within  easy  com- 
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prehension.  Theories  were  easy  and  plentiful  in  those  days, 
for  the  facts  were  for  and  easily  marshalled,  but  he  would  be 
daring,  indeed,  who  philosophized  to-day  with  the  mass  of 
knowledge  to  classify  that  demands  attention.  A  great  many 
books  were  written  upon  ethnology  before  the  advent  of  evo- 
lution, filled  with  self-satisfied  theories,  which  are  of  no  value 
now  except  as  curiosities.  What  a  contrast  with  the  spirit  of 
to-day,  when  vast  and  sweeping  generalizations  are  unheard  of. 
We  are  impressed  more  and  more,  as  the  mountain  of  facts 
continues  to  grow,  that  the  time  for  that  is  far  away. 

We  are  convinced  that  anthropology  is  filled  with  vast  possi- 
bilities that  involve  the  future  well-being  of  the  race.  Great 
problems  are  to  be  solved  and  anthropology  is  to  solve  them. 
The  stupendous  questions.  Whence  came  we?  and  Whither  are 
we  going?  have  rung  down  the  ages  and  are  yet  unanswered. 
Can  anthropology  contribute  to  their  solution?  The  beautiful 
laws  of  evolution  have  opened  to  us  the  laboratories  of  Grod, 
where  all  things  will  in  time  be  revealed.  Let  us  therefore 
stand  with  unsandaled  feet,  thankful  for  what  we  have  been 
allowed  to  learn,  but  deeply  humble  for  the  ignorance  that  still 
oppresses  us. 
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SKETCHES  OF  INDIAN  LIFE  AND  OHAEACTER. 

By  Albert  B.  Rkagax,  La  Push,  Wash. 
CHIEF  NOSKELZOHN'S  STOVE. 

SEVERAL  years  ago,  when  the  government  first  began  to 
issue  things  to  the  Apache  Indians  of  Arizona,  the  agent 
at  Fort  Apache  received  a  stove  to  be  issued  to  one  of  the 
chiefs  of  the  reservtion.  After  some  deliberation  the  agent 
decided  to  give  the  stove  to  Chief  Noskelzohn  of  the  Cibicu 
division.  So  he  dispatched  an  Indian  police  to  Cibicu  for  the 
chief,  and  in  due  time  Noskelzohn  came  to  the  agency  for  his 
stove.  Before  the  agent  gave  it  to  him,  however,  he  took  him 
over  to  his  house  and  showed  him  a  stove  in  use  and  ex- 
plained to  him  how  to  cook  many  things  on  it.  Then  he  had 
him  take  dinner  with  him,  that  he  might  see  how  much  better 
things  tasted  that  were  prepared  on  the  white  man's  stove 
than  in  the  ashes  or  on  the  bottom  of  an  inverted  skillet. 

After  the  repast  the  chief  packed  his  stove  on  a  burro  and 
started  home  with  it.  But  when  he  got  to  Cibicu — having 
stopped  at  a  tiswin — drunk  on  the  way,  he  had  forgotten  all 
about  what  to  do  with  it.  So  he  placed  it  in  his  yard  near 
his  teepee,  and  there  it  remained  rusting  for  nearly  two  years. 
At  last  one  day  an  Indian  scout  came  along  on  his  way  from 
the  fort  to  Canyon  creek,  and  noticing  the  stove,  remarked: 
"That  is  one  of  those  things  on  which  the  agent's  wife  cooks 
so  many  nice  things.  I  have  also  seen  the  soldiers  cook  on 
one  of  them  at  the  fort.  It  is  a  good  thing.  Why  don't  you 
use  it,  Noskelzohn?" 

"Put  it  up  for  us,  brother,  and  show  us  how  to  use  it,"  re- 
plied the  chief.    "We  know  nothing  about  it." 

"All  right/'  rejoined  the  scout.    "Let 's  put  it  up  at  once." 

Instantly  the  whole  band  of  aborigines  was  interested;  all 
was  excitement.  Some  of  the  Indians  stood  around  the  scout 
with  open  mouths.  Others  carried  the  stove  into  the  teepee 
and  set  it  up  as  the  scout  directed.  Others  rushed  to  the  near- 
by forest  and  gathered  wood.  Then  when  the  stove  was  filled 
with  wood  and  everything  was  ready,  the  scout  proceeded  to 
kindle  the  fire  in  it.  "Now  you  '11  see  her  go,"  he  remarked, 
as  he  lighted  a  match  on  the  sole  of  his  moccasin  and  touched 
it  to  the  shavings.    Breathlessly  all  stood  around  and  looked 
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on— till  the  stove  smoked  them  out  of  the  teepee.    The  Indian" 
scout  had  kindled  the  fire  in  the  oven. 
The  stove  stands  in  Noskelzohn's  yard  rusting  to  this  day. 


A  BAY  IK  JEME2  PUEBLO,  KEW  MEXICO* 

It  is  August  14<  The  great  orb  of  day,  the  fond  object  of 
Pueblo  worshipi  is  raising  his  burning  eye  above  the  wooded 
landmarks  on  the  eastern  horizon.  The  violet-blue  sky  is 
clear.  The  wind  from  the  northwest  has  lulled,  and  a  sultry 
calm  sets  in. 

We  are  in  Jemez  pueblo*  The  Jemez  Indians,  who  are  in- 
dustrious when  the  work  interests  them  personally,  have  been 
busy  since  the  first  streak  of  light  began  to  encroach  upon  the 
regions  of  darkness  on  their  eastern  horizon.  The  men  are 
dressed  in  white  tunic  and  pantaloons*  each  has  an  aleh,  about 
an  inch  wide  and  made  of  red-colored  cotton  cloth,  tied  around 
his  head  to  keep  his  hair  in  places  his  feet  are  covered  with 
moccasins;  and  his  hair  is  tied  up  in  a  ckungo  (cue).  Thus 
attired  they  are  all  at  work  in  their  fields.  Some  are  hoeing 
their  maize ;  they  never  cultivate  it.  Some  are  irrigating  their 
fields;  others  ere  cutting  their  wheat  with  a  hand  sickle. 
Others  are  hoeing  their  chille.  The  women  are  dressed  in 
a  black  skirt  and  a  red  or  white  waist;  each  has  a  shawl  or 
Navajo  blanket  over  her  head;  her  feet  are  covered  with 
buckskin  moccasins;  her  legs  to  the  knee  are  protected  with 
leggings  made  from  the  same  material ;  and  each  woman  has 
a  beautifully  embroidered  panya  (apron)  suspended  at  her 
back  by  a  cord  which  passes  over  the  shoulders  and  is  clasped 
under  the  chin.  Thus  attired^  the  women  are  also  at  work. 
Some  are  milking  their  cows.  Some  are  carrying  water  in 
water- jars  from  the  river;  the  water-jars  are  carried  on  their 
heads.    Others  are  preparing  the  morning  meai 

At  about  nine  o'clock  the  men  return  from  their  work  and 
partake  of  the  morning  repast.  It  consists  principally  of 
chille-stew  (green  com  and  green  red  peppers  boiled  to- 
gether) ;  some  meat  roasted  on  the  coals  before  the  fire;  some 
tortea,  a  sort  of  pancake  made  from  Graham  flour;  and  some 
wyava,  a  paper  bread  made  from  com-meal  This  meal« 
grt>und  by  hand  by  rubbing  one  millstone  over  another,  so 
ttiat  it  is  much  finer  than  the  meal  used  by  European  descend* 
anta,  is  made  into  a  paste*    This  paste  is  spread  in  a  very 
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thin  layer  upon  a  flat  rock  over  the  fire,  where  it  bakes  rapidly. 
When  done,  it  is  taken  off  and  a  new  layer  i?  spread.  These 
papers,  as  fast  as  baked,  are  laid  one  on  top  of  another  till  the 
thickness  of  the  combined  layers  is  a  little  less  than  an  inch. 
This  bread  is  dipped  in  water  to  moisten  it  when  eaten.  Cof- 
fee is  the  usual  Jemez  drink.  While  eating,  the  family  are 
usually  seated  on  the  earth  floor  in  a  circle  surrounding  the 
water-jars  and  baskets  which  contain  the  eatables. 

After  the  meal  is  completed,  the  governor,  having  been  in- 
formed that  the  left  bank  of  the  irrigating  ditch  west  of  the 
river  has  been  broken  by  an  overplus  of  water  during  the 
night,  starts  out  on  his  tour  around  the  village  ordering  the 
men  out  to  fix  the  ditch,  his  harangue  sounding  like  that  of  a 
show  manager  when  announcing  the  parts  of  a  circus  to  be 
acted.  The  governor  has  not  been  in  the  street  long  till  he 
is  followed  by  the  two  lieutenant-governors  and  finally  by  the 
fiscal  (ditch  commissioner),  each  one  delivering  in  like  man- 
ner a  harangue  to  the  people.  At  last,  after  an  immense 
amount  of  persuasion — there  is  not  the  interest  shown  in  pub- 
lic works  that  there  is  in  private  affairs — the  men  turn  out 
and  fix  the  ditch.    Then  they  return  to  their  own  work. 

Threshing  wheat  is  the  order  of  the  day  now.  The  wheat 
in  the  straw  is  hauled  from  the  field  in  just  the  wagon-bed, 
the  ponies  being  too  small  to  haul  a  larger  load.  It  is  then 
piled  on  the  threshing-floor,  which  usually  consists  of  a  level 
circular  spot  of  earth.  After  a  sufficient  amount  of  the  grain 
has  been  hauled,  the  wheat  is  tramped  out  of  the  straw  with 
horses.  Then  comes  the  tedious  cleaning  process,  which  is 
only  accomplished  by  shaking  the  tramped  product  in  the 
wind,  thus  allowing  the  wheat  to  drop  to  the  ground  and  the 
lighter  particles,  such  as  straw  and  chaff,  to  blow  away.  The 
particles  of  earth,  however,  which  have  accumulated  in  the 
tramping,  are  not  removed  in  this  process  but  must  be  washed 
out.  This  last  act  is  accomplished  by  the  women  at  a  later 
time. 

Suddenly  there  comes  a  lull.  The  meridian-hour  has  been 
reached,  and  the  people  quit  their  work  to  partake  of  the 
noonday  meal;  and  for  one  hour  the  village  is  wrapped  in 
silence. 

After  the  siesta,  the  people  return  to  their  work,  hauling, 
threshing  and  cleaning  wheat  as  before.  It  is  much  pleasanter 
now,  however,  than  it  was  in  the  ante-meridian  hours.     The 
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wind,  irisidi  fwnd  to  tte 

tht  fmmommf  h  nam  ihmiag  ^oile  briifc|r«  wtiSe 

doodi  ibttt  out  tim  nfB  of  tbe  ms,  wbidi  tode 

Iwti  mori  fiifWBble  aoftdltiQai  tbe  work 
ttum  tefore  the  middajr  hour. 

As  idght  adrmnect,  aad  as  the  sim  faegms  to 
'  fnf  flqr  with  pildcn  and  crfiBfoii  painta,  the  work  Geasa^  aad 
tba  govcTDor  gives  his  orders  for  the  work  to  be  done  oo  the 
foIlowiDg  day. 


Tss  4F4eBx  an  rsx  wamk 
WiiRH  the  Apache  Indiaiui  ftrst  Baw  :i  magon^  they  shot 
full  of  holes  and  then  httmed  it  At  a  later  date  wagons 
issiml  to  them  by  the  government*  These  ther  tried  to  use; 
Instaad  of  destroying,  but,  bm  they  had  had  but  tittle  experi- 
enee  In  ttiing  tbe  white  roan'i  things,  several  aaddents  oc- 
curred. 

In  hitching  a  team  to  a  wagon,  they  hitched  the  trac^  first; 
then  took  down  the  tine»;  and,  ai  a  finish  to  his  hitching  up, 
pyt  tip  the  neek*yoke  last^  As  a  result  of  this  backward  way 
of  procedure  the  teami,  when  only  the  tugs  were  hitched,  often 
ran  away  and  Amafthed  up  the  wagon. 

An  accident  of  another  sort  occurred  ^veral  times  as  the 
refluli  of  their  not  knowing  how  to  lock  a  wagon.  When  they 
would  come  to  a  hill  that  they  were  compelled  to  descend,  in- 
stead  of  u«ing  the  lock  to  hold  the  wagon  from  running  on 
the  team,  they  would  *'pile*'  an  many  Indians  as  possible  into 
the  wagon  to  hold  it  down  and  keep  it  from  running  on  the 
team  as  it  wont  down  hill  The  lassoing  of  another  team  w^as 
the  usual  result,  if  nothing  worse.  When  this  mode  of  keep- 
ing the  wagon  from  running  too  fast  down  hill  failed,  they 
resorted  to  another  scheme.  They  had  seen  the  cowboys,  when 
mounted,  hold  a  cow  with  a  lariat  rope;  so  they  tried  the  same 
plan  in  holding  the  wagon  from  running  down  hOl  too  fast 
in  its  descent  This  scheme  would,  probably,  have  worked 
'better  if  the  rope  had  not  been  left  alack  till  the  wagon 
got  under  headway,  A  mounted  Indian^  at  the  top  of  the  hill, 
held  11  rope  around  the  pommel  of  the  saddle,  the  other  end 
being  tieti  to  the  hind  axletree  of  the  wagon.  With  this  rope 
the  jitmple-hearted  aborigine  supposed  that  he  and  his  horse 
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could  stop  the  wagon ;  but  when  all  the  slack  in  the  rope  was 
taken  up.  the  result  need  not  be  mentioned. 

The  Apache  has  learned  more  about  a  wagon  since  then; 
but  to  this  day,  when  hitching  to  it  he  hooks  the  tugs  first 
and  puts  up  the  neck-yoke  last. 


TR£  ELECTION  OF  THE  IHBI^N  GOTKRirOK  AT  JEMEZ,  NEW  M£XIG\ 
0ECEMBEE  2B,  1900. 

(Rf^d  hf  iUl&  before  Sfctioo  H  at  tht^  PbiladL^lpbia  me^tlDg  t»f  the  American  AftiM>dJi* 
lion  for  the  AflviLDCfiiient  of  S^^ieoce,  1904.] 

At  about  three  o'clock  in  the  morning  of  December  29,  1900, 
Victoriana  Gachupine,  the  Indian  who  chored  for  me,  woke 
me  and  said:  '*They  have  built  the  fires  of  the  gods."  I 
went  to  the  house  roof,  and  sure  enough  a  huge  fire  was  burn- 
ing just  without  the  pueblo  in  each  of  the  cardinal  directions, 
one  to  each  of  their  deities.  The  one  to  the  south  represented 
the  sun,  the  one  to  the  north  the  moon,  the  one  to  the  east 
the  morning  star,  the  one  to  the  west  the  evening  star. 

'*To-day  is  election  day/*  broke  in  Mr,  Gachupine,  as  he 
joined  me  on  the  housetop.  "Last  night,"  he  continued,  "the 
cacique  and  chief  religious  men  and  medicine  men  met  and 
cast  corn  (cast  lots)  to  see  who  would  be  a  suitable  man  for 
governor  (this  is  the  Jemez  mode  of  nominating  a  candidate). 
To-day  we  will  vote  for  the  governor  and  other  oificers." 

At  that  instant  the  heavy,  guttural,  basic  command  of  the 
governor  and  his  aids,  who  just  then  entered  the  plaza  on 
their  commanding  tour,  broke  the  stillness  of  the  early  morn- 
ing with:  "0-wah  bah  kwal-la-shoo  ka-whee  pang-a-oong- 
hung*'— go  to  the  south  estufa  to  vote  for  governor  to-day. 
This  they  repeated  time  after  time  as  they  made  the  circuit 
of  the  entire  village. 

After  this  commanding  tour  was  completed  nothing  farther 
of  interest  was  noticeable  till  about  ten  o'clock  in  the  forenoon, 
except  that  guards  were  put  out  on  every  side  of  the  village  ta 
prevent  any  of  the  male  Indians  above  twenty  years  of  age 
from  leaving  the  place.  At  ten  o'clock  the  governor  and  his 
aids  again  appeared  in  the  public  square,  and,  as  they  walked 
around  and  around  the  streets  of  the  village,  they  gave  the 
command:  **Bah  ka-whee  pang-oo"— go  to  the  election.  This 
order  was  not  obeyed.  The  Jemez  never  care  to  attend  an  elec- 
tion.   If  there  they  stand  a  chance  of  being  elected  to  some 
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office;  and,  if  elected,  they  must  serve,  whether  they  want  to 
or  not. 

At  noon  the  governor  and  his  aids  ai^ain  appeared,  and,  in 
gruff,  coarse,  emphatic,  basic  voices,  gave  the  following  and 
last  command  of  the  day:  "Sho  yosch-shee  tang-a  ka-whee 
pang-oo" — we  command  you  (in  the  name  of)  all  the  gods  of 
our  fathers,  go  to  the  election.  This  order  likewise  was  not 
obeyed.  So  the  Indian  constables  were  compelled  to  force  at- 
tendance; some  of  the  Indians  were  dragged  from  their  dark 
rooms  and  carried,  struggling,  to  the  estufa. 

When  all  were  within  the  secret  religious  hall,  the  cacique, 
standing  with  his  back  against  the  post  which  separates  the 
north  wall  of  that  edifice  into  the  two  rainbow  sections^ — the 
section  of  the  Rainbow  in  the  West  and  that  of  the  Rail?  bow 
in  the  East,  lifted  his  hands  to  heaven  and  out  toward  the  sym- 
bolic paintings  of  the  house  as  he  prayed  long  and  earnestly  to 
his  deities*  After  his  prayer  was  completed,  the  retiring  gov- 
ernor, Augustine  Pecos,  gave  his  farewell  address  in  the  forni 
of  a  prayer,  as  follows:  "0  Sun,  0  Moon,  0  Evening  Star, | 
O  Morning  Star,  0  Montezuma,  etc*,  O  all  the  gods  of  our 
fathers,  we  indeed  and  in  truth  thank  you  for  all  things.  We 
thank  you  for  the  infants,  we  thank  you  for  the  young  women^ 
we  thank  you  for  the  young  men,  we  thank  you  for  the  middle- 
aged  and  old  women,  we  thank  you  for  the  old  men,  we  *^hank 
you  for  the  horses,  we  thank  you  for  the  mules,  we  thank  you 
for  the  cattle,  we  thank  you  for  the  corn,  we  thank  you  for  the 
wheat,  .  *  ,  we  thank  you  for  our  kind  neighbors  (kya- 
ba) ,  we  indeed  and  in  truth  thank  you  for  all  things/' 

Then  turning  to  his  associates  in  office  he  said :  *in  the  name 
of  the  God  of  Day,  of  the  God  of  Night,  of  the  God  of  the  Morn- 
Ing,  of  the  God  of  the  Evening,  of  the  Great  Water  Snake,  of 
the  Power-producing  Flash  Lightning,  of  Montezuma,  .  -  - 
and  of  all  the  gods  of  our  fathers,  I  thank  you  all  for  your 
faithful  work,  I  thank  you,  cacique,  I  thank  you,  first  assistant 
cacique.  I  thank  you,  second  assistant  cacique.  I  thank  you, 
my  first  lieutenant-governor.  I  thank  you,  my  second  assi.^tant 
lieutenant-governor.  1  thank  you,  war  captain.  I  thank  you^ 
assistant  war  captain,  T  thank  you,  our  east-side  ditch  com- 
missioner. .  *  ,  I  indeed  and  in  truth  thank  you  all  for 
your  faithful  work/' 

Then,  as  he  turned  his  face  heavenward,  he  continued:  "In 
the  year  to  come,  as  in  the  past,  O  God  of  the  Rain,  give  us 
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water.  As  in  this  year,  0  God  of  Bloom,  give  us  flowers  in 
abundance.  Oh,  may  the  gods  of  our  fathers  give  ua  a  bounti- 
ful harvest,  .  .  .  and  0  God  of  Day,  0  God  of  Night, 
,  ,  .  O  gods  of  all  our  fathers,  give  us  for  the  year  to  come 
a  good  governor. 

Then,  with  one  official  cane  raised  toward  the  heavens,  the 
other  official  rod  of  authority  suspended  over  his  visible  hear- 
ers, he  said:  ''I  indeed  and  in  truth  thank  you  all,  both  those 
present  and  those  above."* 

After  the  farewell  address  was  finished,  nominations  were 
in  order.  The  result  of  the  casting  lots  the  night  before  was 
supposed  to  be  secret  and  not  known  to  the  populace.  Mr» 
Jose  Reyes  Gallena  was  the  candidate  for  governor.  As  soon 
as  his  nomination  was  announced,  the  vote  was  taken  by  accla- 
mation, all  rising  and  saying  **nop/'  It  was  unanimous.  Had 
it  not  been  unanimous,  a  new  candidate  would  have  had  to  b« 
proposed;  everything  must  be  by  unanimous  consent  with  the 
Jemez. 

As  soon  as  declared  elected,  the  governor  elect  went  to  the 
cacique  and  got  down  on  his  knees  before  him.  Then  that 
august  person,  the  cacique,  as  he  bent  over  the  man  at  his  feet, 
first  prayed  to  his  deities;  second,  he  gave  the  new  governor 
instructions  as  to  the  duties  of  his  office;  and,  third,  he  gave 
him  the  two  gold-headed  canes  of  authority,  which  go  with  the 
office  of  governor.  The  now  inaugurated  governor  rose  from 
his  humbled  position  and  seated  himself  at  the  right  side  of  the 
cacique  beneath  the  j^eetion  of  the  Rainbow  in  the  West, 


•Pi-ta-ga'taa,  A~ta^wat'-za,  Shr»'-ba    Wang'-h*^,  homwa    Wau^'-hS, 

Monttzy ma, *..».. ax  shn-yr/-ahr^  t^'njg^-fl,  fihr?  muts'-a  nri^a,  shci  muts'-a 
niTiE,  shA  muU-a  nrns.  K^  muts'-ii,  fiTfi'-pr-kri  mutB-/i,  a'-kn  muts'-ft, 
fi'-wft  muts'-ii,  vala  muts/-fi,  ka-wMu  muta'-a,  wag'-ga-shi^  muta'-il,  mul'a 
tiiiits^-%    p0''h5  muta'-a,   dunt'-chu-iKJ  muta'ii .Kya'-ba  muts'-fi,  ah^ 

Whaii"-!-kT-yan'-ha  P^t-a-gfU'-za,  A-ta-wat^-za,  SbV-ba  Wahng'-hi'>, 
Hf'm'-wa  Wang'-h'\  Wan-a-kan'-tO,  H'l'ati'-A-lu-sfl-ltX,  Montezuma,  ehfl- 
y*'>8ch-shp  ti'mg-rtp  aho  fin'-wa  muta'-fl  nf*,  Wi-kyf-m-bl  muts'-n,  wa-^'-da 
niyts'-a,  Shan-t<"'-tQ'-ci  muta'-ii,  Da'-ha-wag'-gemuts'-ii,  Un^-ahrmg  mats'-fi, 

S^'-a-pa'  fnuts^-a,  Wa-ham'-pa"  muts'^a  PalMu  muts'-a, Shii  muta^-ii, 

Mhi^  muta'-Ji,  ah*>  muts'-a, 

Sfi-dal'~lt^- pisch  kwal'-lr-pTsch,  Wan-a-kDn'-tri,  p'bama^*i&.  KwalMa- 
pTach,  3n-daP*le-pr9ch  Hrja'-t*"*  ^i-lu'-sfi-ltl  pa  ma '-la.  Yiisch/'ahP  sh*i  t<'ing'-Q 
ha^-ha-da^  ma '-la* ... .  .Pa-ta-g^it'~za,  A-ta-wat-za . . ...  ,yriac'-sh^  shO  Wmg'-^ 
Bi-daP-lf'-pisch  wh»Vach  Sh^''-ba  Wang'-hii  mala. 

Sh***  muta'-a,  ah^i  muta'-ii,  sh*1  mut«^-^. 
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The  election  of  the  other  officers  immediately  followed*  The 
election  of  each  remaining  officer  was  somewhat  similar  to  that 
of  governor,  except  in  the  case  of  the  minor  officers.  Each  of 
these  was  nominated  by  the  retiring  officer;  and*  as  soon  as 
elected*  the  retiring  officer  turned  his  rod  of  authority  over  to 
him  without  any  ceremony.  In  all,  thirty-one  officers  were 
elected. 

When  all  the  officers  had  been  elected,  the  cacique  again 
prayed  long  and  earnestly  to  his  gods  and  to  their  symbolic 
paintings  on  the  estufa  walls.  With  his  prayer  the  election 
closed* 


^ 


THE  ^PACHl  tKDIAW  AHD  THE  CAMERA. 

The  Apache  has  an  abhorrence  for  a  camera.  He  peoples 
everji;hing  with  spirits  or  ghosts.  He  believes  the  camera  to 
be  a  box  in  which  the  white  man  has  legions  of  evil  spirits  to 
turn  on  his  red  brother.  He  believes  these  spirits  are  to  harm 
him  in  some  way  or  other  while  he  is  here  as  a  living  being 

He  furthermore  peoples  each  thing  with  its  counterpart 
spirit ;  consequently,  when  he  dies  he  destroys  ever>1:hing  which 
belonged  to  him  of  earth,  that  the  spirit  of  his  effects  may  ac- 
company him  to  the  Beyond,  He  wants  no  white  man  to  have 
his  picture  after  his  death;  because  ever>^hing  of  his  would  not 
be  with  him  in  spirit  then ;  and  he  would  be  one  most  miserable 
there,  though  surrounded  by  all  the  enjoyable  things  of  the 
happy  hunting-grounds.*  He  therefore  will  have  no  picture 
taken,  if  he  knows  it,  provided  he  is  not  paid  for  it.  He  will 
sell  his  chances  for  happiness  in  the  land  of  bliss  for  immediate 
gain,  as  his  white  brother  sometimes  does» 

*  The  tfadicTi»  u^d  to  thrpnteii  to  take  a  picture  of  an  AfMche  ibOFt  In  Mn  ae- 
countH  to  iDduce  him  to  "pay  up";  atxl  ns  a  reault  ttie  debt  wae  usually  promptlj 
piiM. 
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OOLLEOTINO  IN  ARKANSAS. 

By  F.  A.  Hartman,  Wichita  High  School. 

irvURING  July  one  finds  collecting  in  Arkansas  more  en- 
^  joyable  than  on  the  Kansas  plains.  At  Siloam  Springs 
there  is  shade — ^the  kind  of  shade  that  is  refreshing.  This, 
together  with  plenty  of  good,  healthy  water,  makes  the  hot 
sun  more  endurable. 

If  you  go  an  hour's  walk  from  Siloam  Springs  to  the  south- 
west, your  path  will  be  through  orchards  on  rising  ground. 
This  rise  loses  itself  abruptly  in  deep  ravines  so  that  you,  will 
be  surprised  to  be  so  suddenly  transported  from  the  bright 
and  noisy  orchards  to  the  shady  solitude  of  the  woods.  Some 
of  the  ravines  are  sparsely  covered  with  trees,  others  are 
neatly  clothed  to  the  bottom,  where  there  may  be  a  spring 
feeding  a  merry  rivulet  or,  in  place  of  this,  a  densely  crowded 
undergrowth.  The  ravines  will  lead  you  into  the  river  valley. 
To  the  west  of  town  you  will  find  the  prairie,  with  its  farms 
and  groves. 

It  is  in  such  a  place  as  this  that  one  may  expect  to  find  a 
great  variety  of  life. 

The  purpose  of  this  paper  is  to  give  the  observations  of  a 
week's  exploration  of  this  region. 

As  to  the  general  distribution  of  the  fauna,  we  find  insects 
most  plentiful  on  or  bordering  cultivated  ground.  The  same 
may  be  said  of  the  birds,  but  the  reptiles  are  perhaps  more 
common  in  the  woods.  There  is  very  little  life  in  the  densely 
growing  woods. 

One  of  the  things  that  attracted  my  attention  was  the  great 
number  of  beetles  called  fig-eaters  (Allorhina  nitida),  which 
go  darting  like  mad  through  the  orchards  with  the  noise  of 
the  bumblebees.  They  stop  a  few  seconds  on  some  tree,  but 
are  off  again  with  as  much  hurry-scurry  as  before.  There  was 
a  large  box-elder  tree  in  front  of  the  farmhouse  where  I 
stayed  that  was  a  favorite  place  for  these  insects.  From  a 
little  after  sunup  the  top  of  this  tree  would  swarm  with  these 
beetles,  which  were  coming  and  going  incessantly.  At  all 
times  they  would  not  come  close  enough  to  the  ground  while 
on  the  tree  to  be  caught  with  a  net.  Toward  sundown  they 
would  begin  to  disappear  until  all  became  quiet. 
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Of  other  insects  noticeable  along  the  roadside  and  in  the 
orchards  the  striking  bird  grasshopper  {Schistocerca  ameri- 
eanu)  was  quite  common. 

Occasionally  one  of  the  spiny  lizards  (Sceloporus  ii,  iiTuhi- 
latu^)  might  be  surprised  in  the  road.  He  would  run  along 
the  smooth  surface  for  a  distance*  then  scamper  into  the  bushes. 
It  is  interesting  to  see  how  close  they  will  allow  you  to  get 
if  you  move  quietly  and  slowly.  I  found  a  specimen  one  morn- 
ing on  a  post,  sunning  himself.  As  I  carelessly  moved  toward 
him  he  climbed  around  on  the  opposite  side.  Then  very 
quietly  I  reached  a  position  where  I  could  get  a  full  view  of 
him.  I  extended  my  hand  cautiously  toward  him.  While 
doing  this  he  would  tilt  his  head  up  at  me  and  blink  his  eyes. 
If  I  made  a  slight  irregular  movement,  he  would  go  a  few 
inches  down  the  post.  Finally  my  hand  was  close  enough  so 
that  by  a  sudden  thrust  I  caught  him.  Lizards  seem  to  think 
that  anything  which  is  apparently  motionless  is  harmless. 

The  orchards  abound  in  bird  life — doves,  thrushes  and 
finches.  The  mocking-bird  loves  to  build  its  nest  in  a  thickly 
leaved  tree,  while  the  dove,  as  usual,  scrapes  a  few  sticks  to- 
gether almost  anywhere.  Where  the  orchard  meets  the  wood 
you  may  rarely  see  one  of  those  beautiful  blue  finches  (Gui- 
racQ  emrulea)  perched  on  a  tree- top* 

The  chipmunk  makes  his  home  in  the  clearings* 

I  wish  now  to  take  you  down  a  favorite  hollow.  Here  the 
undergrowi;h  has  been  burnt  out  so  that  you  can  see  to  the 
top  of  the  ridge  on  either  side.  The  birds  are  scarce  and, 
as  they  are  ever^v^vhere  in  the  woods  about,  very  shy  and  diffi- 
cult of  approach.  The  woodpecker  is  a-tapping  away,  while 
the  vireo  with  his  plaintive  notes  entices  you  on. 

Soon  you  will  come  to  a  spring  which  goes  gliding  away  for 
a  few  rods,  then  disappears  in  a  rocky  bed.  In  the  spring, 
which  ia  as  clear  as  a  crystal^  upon  stooping  to  drink,  I  saw 
what  appeared  to  be  a  minnow.  I  dipped  him  up  with  my 
net,  and  what  did  I  have  but  a  pretty  little  salamander  scarcely 
two  inches  long.  He  had  surely  chosen  a  pleasant  place  to 
live  in  the  summer-time. 

As  we  move  along,  capturing  an  insect  here  and  there,  our 
ear  catches  a  slight  sound  of  rustling  leaves*  If  we  watch 
close,  at  the  next  rustle  we  may  see  a  tiny  lizard  dart  under 
the  leaves.  By  dashing  to  the  spot  and  clapping  your  hands 
onto  the  leaves  where  we  saw  the  sprite  disappear,  then  with 
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one  hand  moving  the  leaves  away,  we  will  find  Mr<  Lizard 
pinioned.  I  caught  twelve  of  these  fellows  by  this  method 
in  the  course  of  an  hour.  Upon  identification  they  proved  to 
be  Liolepisma  laterale.  The  dry  leaves  seem  to  be  their  fa- 
vorite  haunt.    I  never  saw  one  in  any  other  place. 

The  little  brook  continually  plays  hide  and  seek  until  it 
dashes  over  a  waterfall  into  a  little  canyon  around  which  is 
a  clustar  of  small  trees.  This  is  a  rendezvous  of  birds.  Con- 
ceal yooself  and  you  will  think  that  you  have  come  to  a  w^ood- 
land  paradise.  The  birds  are  singing  to  the  tune  of  the 
rippling  water,  trim  little  forms  flit  about— ^all  fills  your  heart 
with  a  love  of  nature. 

^Tierever  you  may  be  in  the  woods  the  hornet,  Vespa  caro* 
limt,  may  be  found  buzzing  along  among  the  weeds  and  bushes 
about  a  foot  from  the  ground*  His  noise  is  v^ery  attractive, 
but  you  find  that  he  is  not  the  only  insect  which  hovers  close 
to  the  ground  with  the  same  buzz*  There  are  two  flies  w^hich 
can  scarcely  be  distinguished  from  him  by  sound*  One  is  of 
about  the  same  size  and  color,  so  that  he  imitates  the  hornet 
perfectly.  The  other  fly  mimics  him  only  in  sound,  being  of  a 
green  color. 

That  interesting  snout-beetle,  Upsalis  mrnuta,  is  found 
under  the  bark  of  old  logs  along  the  river  valley.  The  slender 
proboscis  of  the  female  contrasts  oddly  with  the  large  head 
and  jaw^s  of  the  male.  One  of  the  large  bumblebee-like  asUids 
IS  a  rare  visitant  of  the  dry  timber* 

Perhaps  the  prettiest  denizens  of  the  wood  are  the  butter- 
flies and  humming-birds.  They  are  certainly  in  keeping  with 
the  surroundings,  conveying  the  idea  of  beauty  without  a 
sound* 

Snakes  do  not  seem  to  be  very  common*  Rattlesnakes  are 
reported  from  the  more  unsettled  parts;  copperheads  live  in 
the  shady  localities,  while  the  blacksnake  seems  to  be  rare. 
A  lizard  which  I  have  neglected  to  mention  is  comparatively 
common  under  logs.  It  is  Eumeces  qtmique-lmeatiis,  I  found 
one  of  these  in  the  .stomach  of  a  copperhead* 

If  you  visit  the  woods  many  times  you  will  carry  a  lasting 
memory  of  the  ticks  and  jiggers*  The  tick  is  a  wood4ick 
whose  favorite  habit  is  crawling  up  the  back  of  the  neck  into 
the  bain 

The  birds  in  the  valley  are  different  than  those  in  the  hills. 
It  is  here  that  the  larger  hawks  find  their  prey.    These  hawks 
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WMf  be  fcmsd  wtj  dsj  in  ^m  irver^iotfaiiii  perched  on 
Umm  int. 

One  dax  wfaBt  fidkiiriiif  m  hoOam  to  its  head  an 
rtjiit  ffmtMmrv^   In  an  <rid  nest  about  forty  feet  from tiie  I 
gmmd  «tood  a  ipectre  erf  a  Urd.    At  first  I  tboi^^  it 
fdBBff  0wL  ft  «tood  to  silent  and  watchf uL    By  U 
tota  th^  raiTMfMltii^  brandies  I  eaosed  it  to  more,  thai  an*  i 
oUifir  smaU^  one  appearod.    I  eotiM  see  then  that  it  was  a 
bmod  of  hawks.    Anxioas  to  obtain  cme  of  the  old  birds  for 
SdiOtiAcatioil*  I  lay  in  wait  for  half  an  boor  when  the  motheri 
•wooped  down  and  perched  on  a  neighboring  tree.    A  diarge 
of  nhtA  wounded  her  in  the  wing,  bringing  her  to  the  gnmnd. 

I  iftarted  to  climb  the  tree,  when  one  of  the  young  ones 
flew  from  the  nent  Into  another  tree.  Fearing  lest  it  should 
cactqie*  I  quickly  killed  it.  I  climbed  the  tree  again ;  but  this ' 
tfmti  ai  I  was  about  to  reach  the  nest,  the  other  one  tried  to 
Ayr  but  aoccoodad  only  Id  Bkimming  its  way  like  an  aeroplane 
to  some  brmndias  n^r  by,  where  it  clung  head  dowTi  until  I 
relieved  it  isome  ten  minutes  later.  The  nest  was  btiilt  very 
much  after  the  fatihion  of  a  crow's  nest,  being  made  of  coarse 
itlckn.  It  wa«  placed  forty  feet  from  the  ground,  in  a  tree 
which  itood  at  the  base  of  a  ridge  where  two  hollows  met. 
Within  a  radiuti  of  Heventy  feet  were  four  old  nests,  appar- 
ently having  been  ui*ed  by  this  same  pair  on  previous  years. 
Thi«  wan  certainly  an  excellent  nesting  site,  being  concealed 
on  alt  Hides  but  one  by  trees  growing  close  together.  I  had 
paMad  this  place  at  leant  three  times  before  but  had  not  seen 
the  nest.  The  position  was  in  the  center  of  their  hunting- 
gray  nd,  with  the  hillH  and  valleys  on  one  hand  and  the  clear- 
ings on  the  other. 

Examination  of  the  stomachs  showed  that  the  old  bird  had 
eaten  a  number  of  fig-eaters  while  the  young  bird  contained 
part  A  of  a  blackHnakCp    This  hawk  is  Buteo  latissifmis. 

The  faunn  of  this  region  is  very  diverse*  The  winters  are 
io  mild  thai  hibtTnating  animals  live  in  the  most  favorable 
eonditionH.  This  In  on  the  borderland  of  the  South,  and  like* 
wIm  ftliaroM  ill  the  fauna  of  both  the  Northern  and  Southern 
states*  tt  18  an  excellent  place  for  the  study  of  animal  dis- 
tribution.   Wt?  nued  to  know  more  of  regions  of  this  kind. 
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THE  BURIED  CITY  OF  THE  PANHANDLE, 

By  T.  L.  Eterli:,  Can nd Inn,  Tejc. 

T  N  Ochiltree  county,  Texas,  on  the  south  bank  of  Wolf  creek, 
^  is  a  group  of  stone  ruins  which  has  aroused  the  interest 
I  and  curiosity  of  all  who  have  visited  them,  and  caused  much 
speculation  among  those  who  have  tried  to  formulate  a  theory 
to  account  for  their  existence.  It  is  a  firmly  established  opin- 
ion of  many  who  live  in  the  vicinity  that  the  place  where  these 
ruins  are  was  at  one  time  the  site  of  a  prehistoric  town.  This 
opinion  was  deduced  largely  from  the  fact  that  the  remains 
resemble  to  a  marked  decree  foundations  of  large  buildings. 
So  prevalent  has  this  idea  been  that  some  of  them  have  re- 
ceived names,  such  as  "The  Temple/'  **The  Watchtower'*  and 
others,  from  some  fanciful  suggestion  as  to  the  location  or 
form  that  would  render  them  fit  to  serve  the  purpose  of  the 
structure  named.  The  place  has  been  known  as  "The  Buried 
City"  so  long  that  the  appellation  is  retained  above,  although 
recent  researches  have  proved  the  remains  to  be  of  a  different 
nature  from  that  generally  supposed. 

The  place  has  been  visited  by  a  number  of  scientists,  and  a 
superficial  examination  of  the  ruins  made  a  number  of  times ; 
but  so  far  as  known,  no  report  of  the  work  has  ever  been  pub- 
lished, nor  has  any  sufficient  argument  been  produced  to  sup- 
port any  of  the  various  theories  that  have  been  advanced  to 
explain  their  origin.  It  has  been  an  object  of  such  interest 
to  the  people  of  the  Panhandle  that  it  was  considered  by  Can- 
adian Academy  to  be  of  sufficient  importance  to  demand  a 
more  careful  examination.  With  this  end  in  view  an  expedi- 
tion consisting  of  twelve  members  was  equipped  and  sent  out 
by  the  scientific  department  during  March  of  1907  for  the 
purpose  of  excavating  among  the  ruins,  and  the  material  for 
this  article  secured. 

The  place  is  situated  twelve  miles  southeast  from  Ochiltree^ 
the  county  seat,  on  section  525,  block  43,  which  section  is  part 
of  the  large  ranch  owned  by  Mr,  James  Fryer,  The  ruins 
stand  on  a  level  stretch  of  land  covered  by  native  grass,  and 
at  the  base  of  a  high  escarpment  caused  by  a  limestone  cap- 
rock  in  the  Tertiary  formation.  The  immediate  surroundings 
are  very  picturesque  and  pleasing  to  the  eye.     Situated  in  a 
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bend  of  Wolf  creek,  with  its  abundant  supply  of  crystal  waters, 

and  covered  at  this  place  with  plenty  of  timber,  the  site  w^as 
well  fitted  to  attract  with  its  beauty  the  hearts  of  whatever 
people  may  have  constructed  these  walls  which  now  lay  in 
ruins.  This  creek  fornns  the  north  and  partially  the  eastern 
boundary.  The  western  boundary  is  a  deep  ravine  fringed 
with  cedars,  and  the  southern  the  high  walls  and  buttes  of  the 
cliff  before  mentioned*  Thus  surrounded  it  would  appeal 
either  to  the  instincts  and  superstition  of  the  savage  or  to 
the  culture  and  esthetic  sense  of  the  Aztec. 

Among  those  who  still  live  in  the  community,  the  first  to 
take  notice  of  these  remains  was  Mr.  Thomas  Connell,  who 
resides  at  present  in  Canadian.  In  1877  he  settled  on  Wolf 
creek,  on  a  ranch  which  he  still  owns,  a  few  miles  from  the 
ruins.  The  place  was  at  that  time  known  to  the  old  buffalo- 
hunters  who  maintained  their  camps  in  this  region,  but  of 
its  origin  they  could  tell  nothing.  The  same  fall  Mr*  Connell 
came  he  took  with  him  Spotted  Wolf,  chief  of  the  Arrapahoes, 
to  the  site.  This  chief  was  at  that  time  near  eighty  years  of 
age,  and  he  declared  that  the  ruins  were  never  the  work  of 
Indians  and  were  placed  there  long  before  he  was  born.  Spot- 
ted Wolf  had  more  than  the  ordinary  intelligence -of  the  In- 
dian and  could  understand  English  welL  He  attributed  the 
ruins  to  the  work  of  white  men. 
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The  field  containing  the  remains  forms  an  almost  exact 
equilateral  triangle,  with  its  apex  to  the  west  and  with  sides 
one-half  mile  in  len^h.  This  makes  the  area  approximately 
seventy  acres.  Within  this  area  are  situated  twelve  mounds, 
some  quite  noticeable,  others  so  low  that  their  presence  is 
not  discovered  except  on  close  approach.  Some  of  these 
mounds  are  about  two  feet  above  the  surface  of  the  surround- 
ing plain  and  are  quite  regular  in  their  form  On  each  of 
these  it  is  easy  to  distinguish  the  outline  of  an  enclosure  made 
of  stone,  which  bears  a  strong  suggestion,  if  not  resemblance, 
to  the  foundation  walls  of  a  building.  With  the  exception 
of  one  or  two,  these  outlines  are  rectangular  in  shape  and 
vary  from  a  few  feet  to  over  sixty  in  their  length,  and  have 
proportional  widths*  The  stones*  however,  are  not  laid  as 
for  a  foundation  or  wall  of  a  building,  but  are  set  on  ed^e 
in  much  the  same  fashion  as  the  borders  of  a  walk  made  of 
unhe^Ti  stones  would  be.  The  stones  vary  in  size,  from  a  few 
inches  in  diameter  up  to  a  foot  or  more.  None  of  them  show 
the  least  trace  of  a  tool  ever  having  been  used  on  them.  They 
are  of  the  same  appearance  and  character  as  the  stone  in  the 
ledge  of  the  escarpment  adjoining  the  field,  and  doubtless  were 
obtained  from  the  debris  of  the  talus-slopes,  which  come 
within  a  short  distance  of  the  mounds.  Excavation  revealed 
the  fact  that  there  is  more  than  this  surface  row  of  stones* 
They  extend  down  for  a  depth  of  two  or  three  feet,  or  a  little 
lower  than  the  bottom  of  the  mounds.  Throughout  this  dis- 
tance they  appear  to  have  been  placed  in  a  similar  manner 
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as  on  the  surface  and  no  indication  was  found  to  suggei 
that  a  solid  wall  had  ever  been  made  of  them. 

So  far  as  could  be  ascertained,  these  mounds  were  not  ar- 
ranged in  the  field  in  any  regular  order ;  but  there  are  certain 
characteristics  common  to  all  which  are  extremely  interesting. 
The  state  of  the  remains  prevents  an  exact  measurement  of 
the  stone  outlines,  but  in  general  their  dimensions  are  in  an 
even  number  of  feet.  With  one  exception  they  all  face  due 
east  and  west,  with  the  greatest  length  in  this  direction.  In- 
strumental determination  found  the  walls  of  one  to  be  at  exact 
right  angles  and  appearance  indicates  this  to  be  true  of  all  of 
them.  In  most  of  them  the  width  of  the  outline  is  to  the 
length  as  three  is  to  four.  They  all  appear  to  have  had  an 
opening  in  the  center  of  their  east  walL  From  this  last  fact 
some  have  referred  this  work  to  sun-worshipers  of  remote 
antiquity.  The  mounds  may  all  be  seen  from  a  high  butte 
marked  in  the  map,  and  this  contains  remains  to  be  described 
later.  All  excavations  have  yielded  remains  of  human  bones, 
flint  chips,  pottery  and  charcoal  The  finding  of  the  latter 
has  suggested  to  some  the  idea  that  the  stone  remains  were 
covered  with  wooden  structures  which  were  all  burned.  The 
finding  of  the  human  bones  impresses  some  with  the  belief 
that  the  inhabitants  were  all  massacred.  The  discovery  of  a 
broken  arrow-head  in  one  of  the  bones,  and  the  position  in 
which  the  imperfect  remains  of  a  skeleton  were  found,  has 
strengthened  this  belief.  Over  the  entire  field  are  scattered 
flint  chips  and  small  pieces  of  mussel-shells.  A  number  of 
fragments  of  pottery  and  some  mutat  stones — mills  used  for 
grinding  corn — ^have  also  been  found  on  the  field. 

By  reference  to  the  map  the  location  of  the  different 
mounds,  and  their  position  w^ith  respect  to  one  another  and 
to  the  surrounding  territory,  may  be  ascertained.  A  detailed 
description  of  each  one  will  be  given  in  the  order  in  which  it 
is  numbered  on  the  map. 

Mound  No.  1  has,  with  the  exception  of  the  temple,  been  of 
more  interest  than  any  other.  More  excavation  was  made 
here  and  more  remains  uncovered.  It  was  here  that  the  most 
perfect  skeleton  was  found.  A  large  mutat  stone,  a  quantity 
of  pottery,  and  other  materials  such  as  this,  were  discovered 
in  this  mound.  The  space  enclosed  by  the  stone  remains  meas- 
ures 38x28  feet.  It  was  on  this  one  that  ihe  instrumental 
measurements  were  made  which  resulted  in  determining  the 
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fact  that  it  was  laid  out  with  exactness  in  regard  to  the  car- 
dinal points. 

No.  2  measures  44  x  32. 

No.  3  is  50  X  25.  This  ratio  of  one  to  two  in  the  dimensions 
.of  this  one  varies  from  the  ratio  existing  in  most  of  the  others. 

No.  4  consists  of  two  small  enclosures,  each  a  few  feet  in 
its  dimensions.    Both  of  these  yielded  traces  of  bones. 

No.  5  is  30  X  23 ;  No.  6  measures  32  x  26.  These  are  both 
prominent  elevations,  but  little  excavation  has  been  done  in 
either  of  them,  and  nothing  of  especial  interest  has  ever  been 
taken  from  them.  These  two  lie  close  to  the  base  of  the  cliff 
and  the  stone  borders  are  quite  perfect. 

No.  7  is  also  close  to  the  talus  slope  and  the  elevation  prom- 
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inent.  The  irregularity  in  the  dimensians  here  is  greater  than 
in  any  of  the  others,  unless  it  be  the  temple.  The  best  meas- 
urements which  could  be  determined  were,  in  length,  forty- 
seven  feet,  and  in  width »  thirty-two  feet  at  the  west  wall  and 
thirty-seven  at  the  east  wall  But  this  difference  could  easily 
be  accounted  for  here  by  the  scattered  condition  of  the  stones. 

No.  8  is  small,  measuring  but  7x6.  A  number  of  frag- 
ments of  skull  and  rib  bones  were  taken  from  here  at  a  depth 
of  a  foot  and  one-half  or  less. 

No.  9  show^s  the  stone  outline  indistinctly  and  has  but  slight 
elevation  above  the  surrounding  surface.  No  remains  were 
taken  from  this  one. 

No.  10,  referred  to  as  the  temple,  somew^hat  irregular  in  its 
dimensions,  measuring  approximately  60  x  20,  is  the  single  ex- 
ception of  the  entire  group  in  not  facing  the  cardinal  points; 
but  instead  it  stands  with  its  length  due  southwest  and  north- 
east, facing  the  butte  before  mentioned,  and  with  indications 
of  an  opening  in  the  center  of  the  wall  nearest  it.  A  skull  was 
found  here,  and  fragments  of  the  materials  before  mentioned. 

No,  11  has  yielded  no  remains  of  especial  importance-  It  is 
37  X  28,  with  the  mound  prominent  but  the  stone  outline 
rather  indistinct. 

No.  12  is  a  circular  mound  ten  feet  in  diameter.  From  here 
a  number  of  fragments  of  bones,  pottery  and  flint  chips  were 
taken ;  and  with  these  was  found  a  smoothed  stone  of  granite 
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resembling  an  Indian  hammer,  which  is  similar  to  the  ones 
used  with  the  stone  mills  for  crushing  corn. 

A  brief  description  of  the  re^on  conti^ous  to  this  field  is 
of  importance,  as  it  will  furnish  additional  proofs  for  the  sup- 
port of  the  theory  that  will  be  given  as  to  the  origin  and 
antiquity  of  the  remains.  On  the  high  butte  which  is  marked 
on  the  map,  and  of  which  mention  has  been  made,  is  a  cir- 
cular mound  of  slight  elevation,  about  twenty-flve  feet  in 
diameter.  It  is  by  all  who  visit  the  place  connected  with  the 
rest  of  the  ruins.  There  is  nothing  to  confirm  this  opinion 
except  its  close  proximity  to  the  field,  and  the  flint  chips  and 
arrow-heads,  similar  to  those  found  in  the  field,  which  were 
taken  from  this  mound.  Numerous  Indian  graves  are  found 
on  the  prominences  and  buttes  which  border  Wolf  creek  for 
some  distance  up  and  down  and  on  both  sides.  These  graves 
are  of  recent  origin,  in  .some  cases  at  least*  and  the  mound  in 
question  may  be  one  of  these. 

In  addition  to  these  Indian  graves,  which  are  so  frequently 
found  on  the  high  buttes  bordering  Wolf  creek,  some  four 
miles  down  from  the  * 'buried  city,"  on  land  owned  by  a  Mr. 
Jackson,  is  situated  a  burying-ground.  Excavations  here 
yielded  the  same  class  of  relics  as  found  in  the  fields  of  this 
description.  In  one  grave  was  found  a  small  iron  hammer 
badly  oxidized.    In  another  a  string  of  glass  beads* 

To  the  w^est  of  the  field  containing  the  mounds,  and  sepa- 
rated from  it  by  a  deep  ravine,  are  to  be  found  remains  of  a 
similar  nature.  This  place  is  designated  on  the  map  by  C 
The  mounds  found  here  are  not  so  prominent  nor  are  the 
stone  borders  so  well  marked.  For  a  distance  of  two  miles  up 
the  creek  and  on  the  same  side  are  indications  of  a  like  nature. 
One  of  these,  with  targe  dimensions,  is  on  the  bank  and  has 
been  cut  half  in  two  by  the  stream,  exposing  to  view  remains 
of  the  same  character  as  those  described,  and.  In  addition,  a 
number  of  buffalo  bones  and  a  rib  of  a  small  child  were  taken 
from  here.  At  this  place  there  is  at  a  depth  of  from  three  to 
four  feet  a  layer  of  soil  in  which  is  mixed  small  pieces  of 
charcoal.  On  the  creek  bank,  at  the  place  marked  in  the  map 
with  a  cross^  there  occurs  the  same  layer  at  about  the  same 
depth. 

In  the  northwest  corner  of  the  section,  and  on  the  north 
side  of  the  stream,  marked  on  the  map  as  D,  there  are  indica- 
tions of  an  Indian  village  having  been  there  at  one  time^  and 
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the  adjacent  ground  cultivated.  Scattered  over  this  field  are 
found  remains  of  pottery,  flint  chips  and  shells  very  similar 
in  character  to  the  specimens  of  the  material  taken  from  the 
ruins  on  the  south  side  of  the  creek.  A  crushing-stone  for  a 
stone  mill,  almost  an  exact  counterpart  of  the  one  found  in 
mound  No,  12  and  described  in  the  details  of  that  place,  was 
picked  up  here.  Parts  of  teepee-poles,  in  a  state  of  fair  pres* 
ervation,  lie  about  the  field.  This  space  occupies  about  twenty 
acres  of  ground. 

As  in  the  case  of  other  remains  found  in  this  country  whose 
exact  origin  is  unknown,  the  prevailing  opinion  has  been  to 
ascribe  to  the  **  buried  city'*  a  greater  age  than  the  evidences 
will  warrant,  and  to  relegate  them  to  the  works  of  antiquity. 
As  yet  nothing  has  been  discovered  to  indicate  an  age  greater 
than  a  few  centuries,  and  the  probable  age  is  much  less.  This 
estimate  is  based  on  the  character  of  the  remains,  their  state 
of  preservation  and  the  depth  at  which  they  were  found.  The 
pottery  and  flints  can  with  certainty  be  identified  as  those  of 
the  Plains  Indians,  The  bones  found  in  the  mounds,  while 
badly  decayed  for  the  most  part,  in  some  cases  are  fairly 
well  preserved*  Making  aU  allowance  possible  for  the  climatic 
conditions  in  this  section^  which  tend  to  prevent  decay,  their 
age  could  not  be  greater  than  that  assigned.  The  depth  at 
which  they  are  found,  generally  from  one  to  two  feet  below 
the  surface,  indicates  but  little  deposit  of  material  on  these 
ruins.  The  erosion  in  this  section  of  the  countrj^  is  very 
rapid»  and  the  situation  of  the  mounds  at  the  very  base  of  the 
talus  slope  renders  the  site  exposed  to  the  deposition  of  the 
soil  from  this  source. 

Either  of  two  theories  has  generally  been  accepted  to  ac- 
count for  the  origin  of  the  ruins.  According  to  one  they  are 
considered  the  work  of  prehistoric  Aztecs;  the  other  holds 
them  to  be  the  remains  of  camps  left  by  early  Spanish  ex- 
plorers. In  considering  the  first  enough  has  been  said  con- 
cerning the  age  to  prove  the  impossibility  of  the  antiquity 
that  it  ascribes.  But  as  some  will  insist  that  the  Indian  re- 
mains found  may  not  have  any  connection  with  the  stone 
ruins,  additional  argument  will  be  given.  This  region  is  far- 
ther east  than  the  remains  of  the  Pueblos,  the  nearest  of  liv- 
ing tribes  allied  to  the  Aztec,  although  it  must  be  admitted 
that  it  is  the  borderland  between  these  on  the  west  and  the 
Plains  Indians  on  the  easL    But  the  strongest  proof  against 
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this  theory  is  the  fact  mentioned  in  the  beginning  of  the  ar- 
ticle, that  the  stone  outlines  remaining  could  never  have  been 
foundations  to  houses,  much  less  remnants  of  walls  of  struc- 
tures; the  amount  of  stone  present  is  not  sufficient  for  this, 
and  there  is  no  reason  to  believe  any  has  ever  been  removed. 
The  supposition  that  the  Spanish  explorers  left  these  remains 
is  as  unfounded  as  the  former  theory.  As  far  as  we  know 
from  historical  accounts,  Coronado  in  his  march  from  Mexico 
up  into  the  region  now  comprising  Kansas,  passed  nearer  to 
this  place  than  any  other  of  these  Spaniards.  Cabeza  de  Vaca, 
in  1528,  marched  from  the  present  site  of  Galveston  northwest 
to  the  Rio  Grande,  and  from  thence  toward  the  Pacific  coast. 
But  this  region,  far  from  the  path  of  either,  is  too  remote 
from  the  Spanish  settlements  to  admit  of  its  being  an  outpost, 
even  if  the  remains  indicated  the  site  of  a  town,  while  the 
exposed  position  they  occupy  would  preclude  the  possibility 
of  their  having  been  built  for  fortifications. 

That  the  Plains  Indians  were  the  builders  of  these  mounds 
there  can  be  no  doubt.  The  pottery  and  flints  found  here  are 
the  culture  of  these  tribes  and  can  be  found  all  over  the  plains 
region  northward  and  eastward  from  this  section.  The  Wolf 
creek  valley  was  for  years  the  trail  over  which  the  migration 
to  and  fro  of  these  tribes  from  the  Indian  Territory  and  ad- 
jacent country  to  Mexico  and  Arizona  took  place.  Their  re- 
mains are  scattered  along  the  entire  way;  but  these  remains 
of  recent  times  are  not  to  be  confounded  with  those  of  the 
'•buried  city,"  which  certainly  antedated  them  by  many  years 
and  form  a  distinct  subject  for  ethnological  research. 

The  use  for  which  these  mounds  were  intended  was,  we  be- 
lieve, solely  for  burial  purposes.  Every  one  of  them  that  has 
been  excavated  has  yielded  human  bones,  but  not  in  greater 
quantity  than  to  indicate  that  each  one  was  the  grave  of  a 
single  person.  In  more  than  one  place  in  the  Iowa  reservation 
in  northeastern  Kansas  we  have  seen  the  graveyards  of  the 
Indians  of  recent  times  laid  out  in  a  crude  way,  and  each 
grave  edged  with  wooden  pickets  in  much  the  same  way  that 
these  mounds  are  set  with  stone. 

There  are  certain  peculiarities  in  the  remains  of  the  "buried 
city"  that  deserve  careful  attention  and  are  worthy  of  future 
research.  The  size  of  the  enclosures,  the  marked  regularity 
of  the  walls  in  respect  to  dimensions,  directions  and  openings 
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toward  the  east,  indicate  the  work  of  a  tribe  more  advanced 
in  civilization  than  were  the  majority  of  the  Plains  Indians. 
As  their  remains  are  meagre  and  theur  history  onwritt^i,  an 
air  of  the  mysterious  and  the  onknown  will  always  ding  about 
this  place,  ''The  Buried  Cily  of  the  Panhandle.'' 
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SCIENTIFIC  FALLACIES  AND  FRAUDS. 

By  W.  F.  HoYT^  Wesleyan   (.'Diversity,  BfiLimi. 

Tl/'HETHER  the  Darwinian  theories  have  played  the  chief 
'▼  part  in  the  development  of  living  beings  is  being  ques- 
tioned by  Hugo  DeVries  and  other  present-day  investigators; 
btit  that  scientific  theories  themselves  are  subjected  to  the  most 
rigid  application  of  the  principle  of  the  "survival  of  the  fit- 
test'* cannot  be  doubted.  The  pathway  of  human  progress 
is  strewn  with  the  debris  of  cast-off  theories  of  natural  phe- 
nomena. The  student  is  often  perplexed  by  the  facility  with 
which  science  molts  her  outgrown  coverings,  but  this  same 
facility  is  an  evidence  of  abounding  life  and  vigorous  growth- 
Each  discarded  theory,  however,  if  based  upon  careful  obser- 
vation and  rational  deduction,  served  its  purpose  of  aiding 
science  in  its  search  after  truth,  just  as  the  varying  tacks  of 
a  sailing-vessel  brings  it  nearer  its  destination,  though  few 
of  them  were  in  the  direct  line  of  port. 

In  order  to  claim  the  serious  consideration  of  scientists,  a 
theory  concerning  natural  phenomena  must  stand  the  following 
tests:  (!)  It  must  accord  with  the  facts  of  nature,  and  should 
be  based  upon  painstaking  investigation.  (2)  It  should  fur- 
nish rational  explanation  of  certain  phenomena,  without  con- 
flicting with  other  well-known  facts.  Nature  is  not  contra- 
dictory. (3)  It  should  be  simple  and  ought  not  assume  greater 
eausefi  than  are  necessary  to  explain  the  phenomena  under 
consideration.  Nature  is  direct  and  economical  in  her  opera- 
tions. She  rarely  invokes  an  earthquake  to  overturn  an  ant- 
hill 

There  have  been  in  all  ages,  including  the  present  one, 
ill-informed  theorists  who  believe  that  the  fancies  and  phan- 
tasms that  course  through  their  disordered  craniums  have  the 
same  stamp  of  divine  authenticity  as  a  prophetic  vision,  es- 
pecial] 5^  if  they  misquote  and  misapply  the  Scriptures  in  sup- 
port of  their  theories.  They  have  their  uses,  perhaps,  in 
adding  to  the  hilarity  of  thinking  people,  but  hardly  add 
to  the  sum  total  of  human  knowledge.  These  misconceived 
theories  fail  in  one  or  all  of  the  above  tests.  They  are  usually 
not  in  accord  with  the  facts  of  nature^  they  do  not  furnish 
rational  explanation  for  natural  phenomena,   nor  are  they 
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faftsed  upon  accaratc  aod  adequate  observation.  That  branen 
of  Bcieiice  known  as  theology  has  its  f uU  share  of  freaks  and 
frauds  and  fallacies,  as  shown  by  the  numberless  creeds  that 
afflict  the  human  race.  The  crazier  the  founder*  and  the  more 
foolish  the  dogma,  the  more  devoted  are  its  followers  in  many 
eases.  The  concrete  sciences,  too,  have  their  quota  of  fakes 
and  fakirs.  Only  the  sublime  may  have  its  antipode  in  the 
ridiculous. 

There  are  two  kinds  of  fallacies :  First,  those  promulgated 
by  scientific  investigators,  whose  hypotheses  have  missed  the 
true  cause  for  the  well-attested  effects;  and  second,  mere 
fancies  which  have  no  rational  basis  in  natural  phenomena. 
In  the  first  class  are  a  goodly  list  of  distinguished  names. 
Darwin's  hypothesis  of  pangenesis  to  explain  the  facts  of 
heredity  Is  a  typical  case.  Darwin  was  an  investigator  and 
philosopher  par  excellence,  and  his  theory  was  somewhat  less 
absurd  than  its  predecessor,  which  predicates  germ  within 
germ  within  germ,  ad  infinitum.  The  theory  of  abiogenesis,  or 
spontaneous  generation,  seems  as  tenacious  of  life  as  the  fabled 
hydra.  Every  one  of  its  multiple  heads  has  been  cut  off,  time 
and  again,  and  by  all  the  laws  of  bionomy  it  should  have  died 
the  death  long  ago,  but  it  persistently  bobs  up  now  and  then* 
with  such  notables  as  Professors  Haeckel  and  Loeb  as  spon- 
sors, not  to  mention  the  interminable  list  of  cranks  and  semi- 
cranks  seeking  notoriety.  Newton's  corpuscular  theory  of 
light  died  hard,  but  it  died,  despite  the  efforts  of  Wilford  Hall 
et  aL  to  galvanize  it  into  life.  It  had  a  sort  of  post-mortem 
vindication,  however,  in  the  phenomena  of  radio-activity, 
Dalton's  theory  of  the  indivisible  atom  received  a  rude  shock 
from  the  same  source. 

But  it  is  with  the  second  class  of  fallacies  that  this  paper 
is  chiefly  concerned*  Two  or  three  years  ago  I  received  a 
pamphlet  from  some  unknown  individual  in  Delaware,  Ohio, 
claiming  to  disprove  the  law  of  gravitation.  His  assumptions 
were  not  based  on  facts,  and  in  closing  he  naively  said  he  had 
not  yet  tested  his  theories,  but  he  promised  to  do  so  as  soon 
as  he  got  sufficient  leisure.  A  gentleman  came  into  the  of- 
iice  of  Simon  Newcomb,  on  the  third  floor  of  the  Smith- 
sonian Institution,  Washington,  D.  C.  **You  astronomers  are 
all  wrong/'  he  declared;  **I  can  prove  that  there  is  no  such 
thing  as  gravitation,"  "Yes,  you  can/'  replied  Newcomb,  "If 
you  will  jump  out  of  that  window  and  not  fall  to  the  ground. 
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you  will  prove  your  statement."  "Well,  Mr.  Newcomb,  gravi- 
tation may  act  near  the  earth's  surface^  but  it  does  not  extend 
above  the  atmosphere,  and  does  not  reach  to  the  moon  at  all.*' 
^*How  do  you  know?'^  retorted  Newcomb,  "Have  you  been  up 
there  to  see?" 

Cosmogony  is  another  of  the  favorite  topics  of  scientific 
freaks,  I  received  an  ungrammaticaU  misspelled  mimeo^aph 
letter  recently,  from  which  I  quote  literally:  "Our  Moon  is  a 
skeleton  of  a  former  planet,  rising  too  near  the  sun,  she  lost 
her  gaseous  belt  through  combustion,  being  now  without  lift- 
ing power,  she  plunged  into  space;  her  naked  body  ignited 
being  exposed  to  friction  against  universal  matter,  her  interior 
gradually  burned  out,  and  as  the  lava  oozed  out  of  her  vol- 
canoes, being  unrestrained  by  atmospheric  pressure,  flowed 
unhindered  into  space  forming  gigantic  talcs,  as  she  swepped 
majestically  through  space.  Through  eruptions  a  multitude 
of  chambers  formed  in  her  interior,  which  gradually  filled 
up  with  gaseous  matter,  by  which  means  the  former  planet, 
transformed  into  a  comet  maintained  her  position  and  finally 
collided  with  our  planet,  penetrated  her  gaseous  belt,  sank 
deep  into  our  atmosphere  and  revolutionized  the  whole  of  our 
planetary  surface,  continents  disappeared  and  reappeared 
from  ocean  beds,  mountains  slided  into  oceans,  and  ocean  beds 
raised  up  gigantic  peaks,  confusion  and  terror  prevailed  among 
animals,  new  species  were  created  through  fright  and  the  hu- 
man race  became  possible."  There  you  have  the  whole  story — 
astronomical,  geological  and  biological  in  two  stupendous  sen- 
tences^ for,  *'swepped"  on  by  the  irresistible  current  of  his 
phantasmagoria,  he  stops  but  once  to  breathe.  No  doubt  the 
above  explains  the  statement  that  *'We  are  fearfully  and  won- 
derfully made!"  The  author  further  on  asserts  that  Mars  and 
Uranus  consist  of  hydrogen,  Saturn  of  oxygen,  and  Jupiter 
.and  Neptune  of  nitrogen,  and  that  as  these  heavenly  bodies 
sweep  through  our  atmosphere  these  gases  mix,  and  combine 
to  form  rain.  The  rings  of  Saturn,  it  seems,  are  gigantic 
rainl>ows !  There  is  not  a  hint  of  hesitation  or  doubt  through- 
out the  paper.  One  is  reminded  of  the  caustic  criticism  of  a 
similar  dogmatist,  "Every  time  he  opens  his  mouth  he  sub- 
tracts from  the  sum  total  of  human  knowledge!** 

The  above  is  only  one  of  the  worst  of  the  phantasms  which 
the  freaks  perpetrate  upon  the  long-suffering  public.  I  have 
in  my  possession  a  bound  pamphlet  from  an  *'M.  D,/ 
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EvmnsTilkv  Ind^  who  mftkes  electricity  tbe  "Open  Sesame^  to 
the  imivene.  It  cmoses  gimvitatioii,  planetary  moHons.  tfaa 
beat  0f  the  sun,  ^Eefera^  earthquakes,  the  rings  of  Sattim 
(and  at  Jtipiter  also*  aceording  to  hifi  pamphlet),  sun-spots, 
etc  Many  of  his  so-called  facts  are  fi^ment^,  and  others  are 
hftdly  g3&rhled  facts.  A  college  education*  including  an  ele- 
inestary  eoiirse  in  electricity  and  astronomy,  wooM  incfeaae 
Us  atcre  of  imowledge^  and  incidentaUy  his  respect  for  natural 
pbeDOCseiia. 

A  few  years  ago  I  reoelTed  postpaid  a  sainple  copy  of  a 
cloth-bound  book  of  some  2(M  pages  of  as  rich,  unconscious 
humor  as  I  ever  read    As  a  sample,  the  author  insisted  Umlt 
the  stratified  rocks  of  the  earth  were  wound  upon  our  globe  ' 
as  a  revolving  gpindie,  from  the  cometaiy  visitants  to  tbej 
solar  sjrstem*    A  comet  coming  near  the  earth  would  get  ite  1 
tail  tangled  on  the  rapidly  revolving  earth  and  be  wound  upon 
it,  forming  a  particular  geological  layer,     A  proof  of  this 
theory  is  the  r^nlar  geological  formations  of  differing  ma- 
terials, that  must  have  come  from  different  comets — if  not, 
from  what  source  could  they  come,  pray  tell  me  that?    I  sat 
up  to  the  wee  hours  one  night  to  complete  this  book^  and  I 
felt  like  Henry  Ward  Beecher  after  finishing  Uncle  Tom's 
Cabin  under  similar  circumstances— ** If  Harriet  should  write 
another  such  }x>ok,  it  would  be  the  death  of  me  V 

A  similar  publication,  that  comes  geographically  nearer 
home^  contains  some  Interesting  modifications  of  the  above 
theories*  and  some  startling  information  to  the  humdrum 
scientist.  The  author  modestly  promises  to  revolutionize 
science  and  **place  it  on  a  higher  plane.*'  He  begins  by  ex-* 
plaining  that  the  original  earth  was  a  perfect  sphere,  but  that 
its  present  spheroidal  shape  is  due  to  the  loose  *'originary" 
matter  wound  upon  it  in  much  the  same  way  as  explained 
above«  The  original  earth  was  made  up  of  globular  masses  of 
this  same  "originary"  matter,  the  Interspaces  of  which  were 
filled  up  with  water,  which  was  decomposed  by  the  heat  gen- 
erated by  pressure,  and  its  elements,  uniting  with  carbon, 
formed  petroleum  and  natural  ^s.  Gravity,  too,  is  due  to 
electricity,  and  like  it  may  be  reversed  and  become  a  force 
of  repulsion  rather  than  attraction.  He  proves  this  by  the 
phenomena  attending  cyclonic  disturbances,  a  theory  that  sim- 
plifies the  terrible  lifting  power  of  tornadoes.  He  forestalls 
Nikola  Tesla  by  announcing  that  the  Martians  have  been  bom- 
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Dardin^  us  with  messages  in  the  form  of  meteorites  propelled 
by  reversed  gravity,  lo,  these  many  years.  A  meteorite  that 
fell  near  Rochester,  N*  Y.,  several  years  ago^  by  the  indubita- 
ble testimony  of  a  public  school  teacher  of  that  city,  and  the 
New  York  Sim,  has  some  cuneiform  writing  that  must  be  a 
celestial  message,  from  Mars  in  all  probability.  One  thing  to 
be  regretted  is  that  the  author  failed  to  translate  this  "coelo^ 
grajn,*'  a  feat  much  less  tiring  to  the  imagination  than  the 
formation  of  many  of  his  truly  original  hypotheses.  Bodily 
nutrition  and  growth  are  very  simple  phenomena,  identical, 
in  fact,  with  electroplating,  with  the  "tissue  atoms'*  as  the 
ions.  Space  he  proves  in  three  short  sentences,  without  any 
of  the  usual  preliminary  investigation  so  necessary  to  the 
ordinary  clumsy  intellect,  to  be  the  "originary**  matter  from 
which  all  other  matter  is  derived,  and  mcidentally  to  be  un- 
limited in  extent.  The  famous  whirlpool  nebula  he  calls 
"Cane's  Venatici,"  but  fails  to  identify  the  Mr.  Cane  after 
whom  it  was  probably  named.  He  has  a  much  more  intimate 
knowledge  of  the  moon  than  any  other  scientist,  as  is  clearly 
shown  by  a  cut  which  he  insists  is  a  photograph,  but  which 
bears  some  of  the  earmarks  of  a  woodcut.  The  photograph, 
if  authentic,  must  have  been  exposed  somew^here  on  our  sal^ 
ellite*s  surface. 

But  it  is  in  connection  with  the  polar  regions  his  volume  is 
most  replete  with  original  information.  As  one  sails  due 
northward,  at  about  eighty  degrees  latitude  the  polar  star 
rapidly  approaches  the  zenith  and  drifts  to  the  rear  of  the 
vessel.  One  wonders  if  his  data  for  this  interesting  piece 
of  information  is  not  the  nautical  yarn  concerning  the  ap- 
prentice pilot  whom  the  captain  left  in  charge  of  the  wheel 
with  the  injunction  to  steer  straight  for  the  north  star.  A 
few  minutes  later  the  captain  was  aroused  by  a  call  to  come 
up  and  pick  out  another  star,  as  the  vessel  had  passed  the 
other  one.  The  regions  about  the  poles,  contrary  to  the  usual 
belief,  are  the  hottest  places  on  the  globe  during  their  long 
day,  and»  of  course,  the  coldest  during  their  long  night*  He 
darkly  hints  that  Andre  certainly  perished  from  excessive 
heat,  if  he  ever  succeeded  in  approaching  the  pole.  During 
the  arctic  night  the  temperature  frequently  falls  so  low  that 
liquid  air  falls  as  a  gentle  rain.  This  is  stated  on  the  testi- 
mony of  **many  explorers/'  Glaciers  consist  of  alternate 
layers  of  ice  and  liquid  air.    There  are  several  polar  islands 


284 


KansoB  Amdemp  af  Sdemw. 


that  consist  wholly  of  the  carcaBes  of  maminoths  htmI 
gmnt  vertebrates,  piled  upon  one  another  from  tiie  sea  bot- 
tom to  the  surface,  and  bo  well  preser\^ed  that  ibeir  fleili  is 
•  eaten  by  Esquimaux  and  arctic  carnivora.  Really,  our  friends 
Sternberg,  Henry,  Fairfield,  Osbum,  and  other  paleontologists  - 
be  informed  by  wire  of  these  inexhaustible  dQKJsits^  I 
'  will  not  waste  any  more  time  on  the  barren  deserts  of 
and  our  own  West.  The  change  of  dimate  in  pcdar 
from  tropic  heat  to  arctic  cold,  was  m  suddsi  that 
^  these  huge  beasts  were  "frozen  while  peacefully 
on  the  previously  unfrogted  vegetation."  One  is  r^ 
of  the  naive  remark  of  a  four-year-old  boy.  after 
'  0m  mme  good  specimens  of  taxidermal  skill — **How  did 
'  thgf  ftt  tfaenn  dead  standing  f 

Tim  Umm  of  the  conservation  of  matter  and  force  are  points 
ifmr  0ttAck  upon  prevailing  theorias.     Inventions  have  been 
rlMlltfpUed  to  necure  perpetual  motion,  or  to  do  work  without 
iMt  ixptnditure  of  an  equivalent  amount  of  energy.     For 
tirmty  odd  years  a  man  by  the  name  of  Keeley  induced  the 
pMic,  including  many  capitalists,  to  believe  he  had  discov- 
:mwd  an  occult  force  hitherto  unknown,  that  was  utilized  in 
Ml  laboratories  to  run  a  machine,  called  after  him  the  Keeley 
roGtar.     He  was  constantly  on  the  point  of  perfecting  it  so 
It  OMJId  \ie  put  to  practical  use.    For  a  quarter  of  a  century 
hard-headed  business  men  of  New  York,  after  a  look  into  his 
Wxiratory  at  the  motor  buzzing  away  without  any  apparent 
aqmidlture  of  energy,  invested  thousands  of  dollars  to  enable 
Mm  to  complete  his  invention.    After  his  death,  an  investiga- 
tion of  the  laboratory  revealed  that  the  occult  force  was  plain 
Mnt|>rMt6d  air  contained  in  tubes  concealed  beneath  the  floor^ 
and  Keeley  slipped  into  his  place  among  the  fakirs. 

Lwt  year  the  papers  of  the  state  contained  descriptions  of 
an  application  of  a  windmill  to  secure  locomotion.  Its  in- 
lF€nlor»  a  Kansan,  gravely  claimed  his  machine  would  run 
faster  against  the  wind  than  with  it,  because  the  windmill 
would  turn  faster  in  such  case*  Mr.  Chas,  Trippler,  of  New 
York,  the  first  man  to  manufacture  liquid  air  in  large  quan- 
tities in  this  country,  in  an  article  in  the  McClure,  several 
years  ago,  claimed  he  could  run  his  machine  with  liquid  air 
and  at  the  same  time  produce  more  liquid  air  than  he  used  for 
motive  power.  He  has  probably  reread  and  meditated  upon 
the  law  of  conservation  since  that  date. 
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Radio-activity  is  sometimes  referred  to  as  violating  the  law 
of  conservation,  because  radium  and  other  radio-act? ve  ele- 
ments seem  to  give  off  energy  and  emanations  withoot  loss 
of  matter  or  force.  This  is  only  an  apparent  contravention, 
however,  because  radium  and  all  other  radio-active  substances 
do  lose  both  matter  and  energy  through  their  emanations, 
but  so  slowly  as  not  to  be  easily  detected.  Kadio-activity  is 
now  known  to  consist  in  a  slow  disintegration,  a  breaking  up 
into  less  complex  elemental  substances  of  lower  density* 

There  are  other  scientific  pretensions  which  ought  not  to 
be  euphemistically  considered  fallacies,  because  their  promul- 
gators are  not  self-deceived,  except  in  so  far  as  they  think 
they  can  deceive  all  the  scientific  world  all  the  time,  for  frauds 
like  murder^  will  out,  sometime,  somewhere*  The  less-pleas- 
ing term^  fake  or  fraud,  is  more  accurate  and  apt*  The  fa- 
mous Cardiff  griant  is  sufficiently  distant,  in  scientific  time  at 
least,  to  excite  only  a  reminiscent  smile*  It  has  had  many  suc- 
cessors, but  none  so  successful*  The  widely-advertised  Calav- 
eras skull  is  not  so  ancient  as  not  to  cause  a  wry  face  and 
nausea  even  as  **Poor  Yorick's*"  That  the  cranium  of  a  Dig- 
ger Indian  should  have  been  accepted  as  that  of  Tertiary  man^ 
even  by  the  elect,  is  not  a  pleasant  thought.  A  most  amusing 
instance  of  attempted  fraud  fell  under  ray  observation  a  few 
'years  ago.  Stepping  into  a  clothing  establishment,  my  at- 
tention was  called  to  a  very  fine  display  of  sea  life  in  a  large 
wall  case.  There  were  seaweed,  sponges,  coral,  flying-fi^h. 
etc.;  and  last,  but  not  least  by  any  means,  a  perfectly  pre- 
served specimen  of  a  mermaid.  There  it  was  before  niy 
wondering  eyes  as  plain  as  it  ever  manifested  itself  to  the 
gaze  of  any  medieval  seafaring  man— half  scaly  fish,  and 
half  anthropoid  ape.  The  mermaid  thus  was  rescued  from 
the  castle  of  myi:hs  and  handed  over  to  the  taxonomist  for 
classification  as  best  he  may.  The  proprietor,  in  answer  to 
my  questions,  very  glibly  and  with  seeming  pride  informed  me 
those  specimens  came  from  near  Los  Angeles,  and  asserted 
that  he  had  caught  the  mermaid  himself. 

From  repeated  deception  the  scientist  is  learning  extreme 
caution  concerning  alleged  discoveries  and  revolutionary  the- 
ories*  There  are  many  mysteries  which  science  has  never 
explained,  and  may  never  solve*  but  thanks  to  the  patient  in- 
vestigator  and  the  keen  philosopher,  there  are  some  things 
we  do  know,  even  if  seen  as  "through  a  glass  darkly/'    One 
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ot  these  certainties  is  that  if  the  established  facts  and  princi- 
ples of  modem  science  are  ever  overthrown  it  will  be  by  the 
trained  scientist  with  microscope,  telescope  and  spectroscope, 
not  by  the  ignoramus  with  a  divining-rod.  Russia,  the  typical 
military  power,  was  defeated,  not  by  the  undisciplined  hordes 
of  Asia,  but  by  Japan,  with  all  the  enginery  of  militarism, 
together  with  trained  and  disciplined  men  behind  the  guns. 
In  like  manner,  scientific  tenets  can  be  disproved  only  by  the 
rigid  laboratory  methods  of  present-day  science. 
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HABMONIO  FORMS. 

(SECOND  PAPER.) 

By  Bernuid  B.  Smtth^  Topeka. 

Read  in  abstract  before  the  Academy,  at  Emporia,  Kan.,  November  30,  1007. 

CHAPTER  I.— PERFECT  SQUARES. 
^HE  requirements  of  a  magic  sqtiare  are  that  all  the  col- 
^    umns,  horizontal  lines  and  two  main  diagonals  of  the  pro- 
posed square  should  add  equally. 

In  a  harmonic  square  not  only  do  the  rectilineal  lines  and 
diagonals  add  equally,  but  the  sum  of  the  vertices  of  all  possible 
regular  quadrilateral  figures,  as  squares,  rectangles,  rhombs, 
and  rhomboids,  add  equally.  Harmonic  squares  are  possible 
only  when  the  root  of  the  square,  or  number  of  cells  on  a  side, 
is  divisible  by  4. 

The  term  perfect  square  is  applied  to  a  square  which  addis 
equally  not  only  in  all  the  rectilineal  lines  but  also  in  all  the 
diagonal  lines,  thus  making  in  straight  lines  a  number  of  sums 
equal  to  four  times  the  number  of  cells  on  one  side  of  the 
given  square.  Thus  a  square  of  4  should  give  16  equal  sums ; 
a  square  of  5  should  give  20  equal  sums ;  a  square  of  6  should 
give  24  equal  sums,  etc.  But  the  perfect  squares  here  shown 
are  of  a  superior  character,  and  not  only  add  equally  in  the 
many  ways  shown,  but  also  add  equally  in  all  possible  quadri- 
lateral figures  in  any  part  of  the  square  when  as  many  cells 
are  included  in  the  quadrilateral  as  the  number  of  cells  on  a 
side  of  the  square. 

Perfect  squares  are  now  constructed  of  any  number  of  cells 
on  a  side  above  3.  A  perfect  square  of  3  is  impossible,  for 
the  reason  that  the  number  of  sums  necessary  to  entitle  a 
square  of  3  to  be  called  "perfect"  is  twelve,  while  the  greatest 
number  of  equal  sums  that  can  be  obtained  from  any  three 
numbers  of  a  regular  series  of  nine  numbers  is  eight,  as  shown 
in  part  I  of  this  paper,  published  in  volume  XIV  of  these 
Transactions  (1894),  pages  47,  48. 

To  form  any  sort  of  a  magic  square  the  given  series  must 
be  divided  into  as  many  sets  as  there  are  cells  on  one  side  of 
the  square.  Whatever  arrangement  be  given  to  the  first  set 
must  be  followed  absolutely  by  each  of  the  other  sets  The 
members  of  the  first  set  need  not  be  taken  consecutively  from 
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the  series,  but  may  be  taken  in  any  order  whatsoever.    An  un- 
jQsed  number  of  one  set  may  be  taken  as  a  member  of  another 

In  odd  squares  all  sets  must  be  placed  parallel  to  the  first. 
In  even  squares  compensatory  arrangements  must  be  ob- 
sensed  so  as  to  preserve  a  rhj^hmic  or  balanced  effect.  The 
initial  members  of  the  several  sets  in  a  perfect  square  need 
not  be  equidistant  mathematically.  It  is  only  necessary  in  odd 
squares  that  the  initials  of  the  several  sets  bear  the  same  re- 
lation to  each  other  in  position  as  the  second  does  to  the  Arst, 
and  in  even  squares  be  opposed,  so  as  to  balance, 

SECTION  1.^— PEsnxrr  Squaee  of  Four. 

Perfect  squares  of  four  cells  on  each  side  may  be  formed, 
BB  are  harmonic  squares,  according  to  certain  schemes  which 
are  here  shown.  They  may  be  formed  without  the  aid  of  a 
visible  scheme;  but  human  ability  to  see  a  mental  picture  of 
all  numbers  in  position  before  writing  any  is  not  great  and  the 
visible  scheme  is  a  great  help  in  that  direction. 

Before  showing  any  of  the  schemes  a  few  definitions  would 
seem  to  be  desirable. 

DEFINITIONS. 

An  adjacent  number,  line  or  column  is  the  one  next  to  it  in 
the  same  half  squarei  as  first  and  second  are  adjacent  to  each 
other;  third  and  fourth  are  adjacent.  Second  and  third,  though 
contiguous,  are  not  adjacent.  An  adjacent  quarter  is  one  on 
the  same  side,  whether  vertically  or  horizontally. 

An  alternate  number,  cell,  line  or  column  is  the  second  re- 
moved, or  with  one  intervening,  as  first  and  third  are  alternate ; 
second  and  fourth  are  alternate. 

An  opposite  line  or  column  is  the  one  in  the  opposite  part  of 
the  square  that  would  come  against  it  if  we  fold  the  square 
along  its  middle  line,  as  first  and  fourth  are  opposite;  second 
and  third,  though  contiguous,  are  opposite.  An  opposite  cell 
or  quarter  is  the  one  diagonally  or  diametrically  opposite. 
-  A  couplet  is  two  numbers  in  succession  in  a  series,  con- 
sisting, in  a  series  whose  first  term  is  1  and  whose  common 
difference  is  I,  of  an  odd  and  an  even  number;  and  in  any 
other  series  consists  of  two  numbers  side  by  side  when  the  en- 
tire series  is  arranged  in  pairs  from  the  beginning.  The  first 
member  of  each  couplet  may  be  called  the  antecedent  or  leader 
and  the  second  the  consequent  or  follower, 

A  piiir  is  two  numbers  standing  side  by  side  in  the  same 
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quarter  of  the  square.  A  columnar  pair  are  those  in  the  same 
vertical  line ;  a  linear  pair  are  in  the  same  horizontal  line.  A 
couplet  should  never  be  a  pair. 

A  complement  of  a  number  in  any  square  is  the  difference 
between  that  number  and  half  the  sum  of  a  line  in  that  square. 

SCHEDULE  OF  SCHEMES. 

Scheme  I  (fig.  17). — Coupling-arrows  joining  alternate  col- 
umns and  opposite  lines.  Numbers  of  trial  arrangements  gov- 
ern two  upper  lines.  This  places  15  adjacent  to  1  in  same 
column. 

In  order  to  produce  a  perfect  square  from  scheme  1,  the 
eight  coupling-arrows  of  the  scheme  are  numbered  at  their 
upper  ends  in  such  a  way  that  each  of  the  two  rows  of  arrow 
numbers  adds  18  horizontally  and  9  vertically.  There  are  six 
possible  combinations,  each  of  which  will  produce  a  perfect 
square  differing  from  every  other.  From  these  trial  arrange- 
ments the  following  six  model  perfect  squares  are  produced, 
strictly  according  to  the  scheme : 
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Equal  sums  are  obtained  from  this  square  by  adding  to- 
gether four  numbers  in  each  of  the  following  re^lar  wa}  s : 

1.— By  lines—  j^^^^^ 

Each  of  the  coltimns  (fig,  1) , , , . .*,,,.*,     4 

Each  of  the  Imea   (fig»  2)  * * .  < , , . , .     4 

Every  diagonal  line,  entire  or  broken   (figs,  3,  4) * . ,     8 

2, — By  squares — 

The  four  comers  and  the  four  centrals  (fig,  5) 2 

Any  four  contiguous  numbers  in  a  square  (figs,  5,  6,  7) -     8 

Corresponding  comers  of  quarters  (fig*  8) » , , ,     4 

3. — By  rectangles^ 

Linear  pairs  opposite  lines  ( figs.  S,  10,  12) *,♦*,,.,,,..     Z 

Columnar  pairs  in  opposite  columns  (Jigs,  9,  11) Z 

4. — By  rhomboids  and  trapezoids — 

Columnar  pairs  at  opposite  ends  of  alternate  columns  (fig.  13)^  4 

Linear  pairs  at  opposite  ends  of  alternate  lines  ifi%.  14} .,,»..  4 

Opposite  numbers  in  alternate  lines  (fig.  15) ............... ,  4 

Opposite  numbers  in  alternate  columns  (fig»  16) , « * . .  4 

Total  regtilar  ways  of  adding  34 , 52 

Each  of  these  squares  yields  the  equal  sum  of  34  in  52  regu- 
lar ways,  as  here  shown,  taking  the  first  one  as  an  example : 

tUGHT   LINES.  RECTiLNGLEa.  RHOHBOTt>S. 

1+14  +  11+    6-S4  1  +  14  +  16+   4-    4  1  +  15+11+   2-34 

15  +    4  +   5  +  10  -  S4  14  +  11  +    4  +   £  '  M  14  +    4  +   S  + 13  -  34 

e+  1  +  16+   »*34  11+   8+    6+10  =  84  11+   5+    6  +  11-34 

1£+   7+   2  +  13-34  1  +  15+   8  +  10- M  8+10+9+   7-34 

I +11+  6  +  IS-S4  li+   4+   e+   9  =  84  1  +  W  +  M+  «»34 

14  +    4  +    %^    T  -  34  4  +    fi  +   9  +  13-34  1&  +   4  +   £  +  13  -  34 

U+    B+lfi+   2=34  fi+i<>  +  l6+    3=34  e+   »  +  U+    S=34 

ti  +  lO+    3+13^34  15+    6+10+   3»34  12+   7+    6  +  10=34 

UlAaONAL  LIM^.  9  +  Ifl  +  ^  +    2  "  H  T«APBZOI338. 

1  +  4  +  le  +  IS  =  34  16  I   S  +   2  +  18  "  34  1+3+9  +  18-34 

14+  6+   3  +  12-34  fllial   sXia-S  15  +  10+   7+   £-34 

11  +  10+    6+    7  =  34  1  tilt  12 +7=34  6+3  +  11  +  11-34 

S  +  15+   9+   2-34  u  +  iiiil    i-»l  12  +  13+   4+   5-34 

1  +  10  +  16  +    7  =  34  11  I    a  I   2  +  ll  -  H  1  +  12  +    5  +  le  -  34 

14  +  1&+   4+   2-34  i+iil   s+16=34  1*+   7  +  10+   3-84 

11+   4+   «+13--34  ii+   iT   5+8-34  ^  "<-   «+!£+   €-34 

8+   6+   9  +  12-34  ifi^   6  +  1Z+   2-34  S  +  13+    4+    9-34 

1+^8  +  12  +  13-84       Totolstmuiaf  34-S2 

Rule. — To  fill  a  square  according  to  this  scheme  consider  the 
eight  numbers  in  one  of  the  trial  arrangements  to  represent 
the  eight  couplets  of  the  series;  apply  the  numbers  in  con- 
secutive order  to  the  upper  ends  of  the  coupling-arrows  in  the 
scheme;  double  each  number  in  turn  and  place  the  product  in 
the  cell  corresponding  with  the  point  of  the  arrow ;  subtract  1 
from  that  product  and  place  in  the  cell  corresponding  to  the 
tail  of  the  arrow  (represented  by  a  circle) .  The  result  will  be 
a  perfect  square. 

From  each  of  these  six  squares  fifteen  other  squares  ap* 
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parently  different  may  be  formed  by  simply  transposing  one 
or  more  lines  from  any  one  side  of  the  square  to  the  opposite 
side,  without  in  any  degree  changing  the  perfection  of  the 
square.  This  makes  ninety-six  perfect  squares  that  can  be 
made  from  that  one  scheme. 
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The  construction  of  schemes  for  perfect  squares  is  hedged 
by  the  necessity  of  having  not  more  than  two  arrow-points  in 
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any  line,  colomn,  or  diagonal,  whether  whole  or  broken.  And 
besides,  an  arrow  cannot  begin  and  end  in  the  same  line,  either 
vertically,  horizontally,  or  diagonally.  Only  four  schemes  for 
perfect  squares  have  so  far  been  constructed. 

Scheme  II  (fig.  18). — CoupHng-arrows  joining  alternate 
columns  and  adjacent  lines.  This  scheme  is  readily  trans- 
formable from  scheme  I.  It  is  only  necessary  to  transpose  the 
second  and  fourth  lines.  The  numbers  of  the  coupling-arrows 
in  the  trial  arrangements  are  placed  as  before ;  but,  instead  of 
governing  adjacent  lines  as  before,  they  are  to  be  applied  to  the 
top  and  bottom  lines.  This  puts  15  in  the  lower  left-hand  cor- 
ner. The  model  squares  resulting  from  the  six  arrangements 
are  as  follow: 
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No.  11. 


No.  12, 


Ninety-six  additional  perfect  squares,  in  every  respect  equal 
with  the  original  ninety-six,  can  be  made  from  these  six  ar- 
rangements. 

Scheme  III   (fig.  19). — Coupling-arrows  joining  alternate 
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lines  and  opposite  column^.  This  scheme  is  the  same  as 
scheme  I  turned  over  on  its  direct  central  diagonal.  The  num- 
bers of  the  coupling-arrows  in  the  trial  arrangements  are  to  be 
placed  in  two  columns  so  that  they  add  18  vertically  and  9 
horizontally,  and  are  to  be  applied  to  the  left-hand  ends  of  the 
arrows,  which  fall  in  the  first  and  second  columns.  That  puts 
15  at  the  top  of  the  second  colunm  adjacent  to  1.  The  result- 
ing model  squares  here  follow : 
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FOURTH  ARRANGEMENT. 


No.  14. 

FIPTH  ARRANGEMENT. 
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No.  17. 


No.  18. 


Remark, — It  is  to  be  noted  that  the  celebrated  square  of  the 
Greek  Moschopulus,  first  published,  so  far  as  known,  m  the 
sixteenth  century,  translated  into  Latin  by  Delahire  and  read 
by  him  before  the  French  Academy  of  Sciences  in  1691,  is 
really  a  harmonic  square  and  fits  nicely  into  my  harmonic  sys- 
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fern  as  square  No.  41,  under  scheme  II,  published  on  page  58 
of  volume  XIV,  Transactions  Kansas  Academy  of  Science 
(1893-'94) ,  and  hy  an  easy  transposition  of  the  fourth  column 
for  the  third,  and  the  fourth  line  for  the  third,  it  becomes  a 
perfect  square  like  No.  15  above. 

Scheme  IV  (fig.  20). — Couplmg-arrows  joining  aUemate 
lines  and  adjacent  columns.  This  is  the  same  as  scheme  III, 
with  the  second  and  fourth  columns  transposed.  The  numbers 
in  the  trial  arrangements  are  therefore  to  be  applied  to  the 
first  and  fourth  columns.  This  puts  15  in  the  upper  right-hand 
comer.    The  six  model  squares  here  follow : 
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PiPTH   ARBANGEMBNT. 


1  8 
4  5 
7    2 


i_i 

3 

1 

14 

• 

15 

8 

11 

5 

10 

.  ^^ 

2 

16 

3 

! " 

7 

'1 

6 

i 

No.  23. 


TmKD  ABKANGBmrr. 


1  8 

€  3 

7  t 

4  5 


.  1 

14 

4 

15 

12 

7 

9 

€  ; 

13 

2 

16 

8 

8 

11 

5 

10 

No.  21. 
Sixth  Abrangembnt. 
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Remark. — One  of  the  most  conspicuous  objects  in  an  old 
copper  engraving,  entitled  "Melancholia"  and  executed  by  Al- 
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brecht  Diirer  in  Nuremberg,  Bavaria,  in  1514,  is  a  well-pre- 
pared magic  square.  It  appears  to  be  a  modification  of  the 
square  of  Moschopulus,  by  reinversion,  or  reversing  and  in- 
verting, and  transposition  of  the  second  and  third  columns. 
The  date,  1514,  however,  would  seem  to  antedate  or  be  cotem- 
porary  with  Moschopulus.  The  square  is  perfectly  harmonic; 
and  on  reinversion  is  exactly  the  same  as  my  No.  47,  scheme 
IV,  harmonic  system,  page  59  of  volume  XIV,  Transactions 
Kansas  Academy  of  Science,  1894.  On  transposing  the  third 
and  fourth  columns  and  the  third  and  fourth  lines  it  becomes 
"perfect"  and  is  No.  21  above.  A  comparison  of  Nos.  21  and 
15  above  will  show  the  similarity  of  those  two  old  magic 
squares  when  reduced  to  a  primary  condition.  They  are  both 
probably  modifications  of  some  still  older  magic  square. 

As  each  of  the  above  twenty-four  primary  squares  can  be 
transposed  into  fifteen  other  squares,  it  follows  that  24x16,  or 
384,  different  perfect  squares  can  be  constructed  from  these 
four  schemes.  No  other  schemes  for  perfect  squares  of  4  are 
possible. 

A  SIMPLE  METHOD. 

A  simple  method  of  forming  perfect  squares  of  4  without 
the  aid  of  a  scheme  or  prearranged  plan  has  been  evolved  by 
Mr.  D.  H.  Davison,  of  Minonk,  111. ;  and  as  still  further  simpli- 
fied and  modified  by  the  present  author  is  here  presented : 
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SECOND  STEP.  THIRD  STEP. 

No.  19. 


COMPLETE  SQUARE. 


1. —  (a)  Place  1  in  the  upper  left-hand  corner  and  (6)  its 
complement,  16,  in  the  alternate  or  second  cell  diagonally  from 
it;  (c)  place  2  in  either  one  of  the  four  cells  next  to  16,  above, 
below,  or  on  either  side,  and  (d)  its  complement,  15,  in  the 
alternate  cell  diagonally  from  it. 

2. — (a)  Place  3  in  one  of  the  three  remaining  cells  next  to 
16,  and  (6)  its  mate,  4,  in  a  cell  relatively  from  3  as  2  is 
from  1.  For  instance,  if  2  is  in  an  alternate  line  and  adjacent 
column  from  1,  then  4  must  be  placed  in  an  adjacent  column 
and  alternate  line  from  3.  Thus  the  harmony  of  the  square  is 
preserved,    (c  and  d)  Their  complements,  14  and  13,  ar-^  ^-  ^-. 
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placed  ill  the  altemate  diagotial  cells  A^m  each  of  them  re- 
.  ipeetfvetjr. 

I  3, — (a)  Place  5  in  either  one  of  the  two  renminiag  cells  be- 
I  iide  16,  and  (6)  ttd  mate^  6>  m  the  same  position  rdathrdy  to 
I S  ail  2  is  to  1 ;  that  is  to  E^y,  in  an  alternate  line  and  adjacent 
^rotumiL    ic  aiHi  d)  Their  complements,  12  and  11,  are  to  be 

placed^  aji  before,  m  the  alternate  diagonal  cells  from  each  of 

'  4- — (a)  Place  9  in  the  only  remaining  cell  next  to  16,  and 
{&)  its  mate,  10,  in  the  same  relative  position  to  it  as  2  is  to  1. 
(c  and  d)  Their  complements.  8  and  7*  are  to  be  placed  as  be- 
fore in  the  alternate  cells  diagonally  from  them. 

The  numbers  2,  3,  5  and  9  are  always  to  be  laid  around  16. 
The  reason  for  this  is  that  these  four  places  are  just  a  "knight- 

^  step*'  or  paladin  step  from  1 ;  all  other  cells  in  the  square  are  in 
the  same  line  with  1,  either  vertically,  horizontally,  or  di- 
agonally ;  16  is  at  the  intersection  of  the  two  diagonals.  The 
four  numbers  mentioned  must  occupy  those  four  cells  and  no 
other.  They  may  be  laid  in  any  order.  The  number  9  may  be 
placed  first  if  preferred,  and  may  be  placed  in  any  of  the  four 
vacant  cells  next  to  16*  It  is  immaterial  what  order  these 
four  numbers  are  placed  in;  it  is  material  where  their  mates 
are  placed. 

Once  an  antecedent  number  is  placed  in  a  cell  there  is  only 
one  place  for  its  mate,  according  to  the  scheme,  and  one  place 
for  each  of  their  complements.  There  are  really  four  places 
in  either  of  which  a  consequent  of  a  couplet  may  be  placed; 
but  there  are  four  schemes;  and  whatever  scheme  is  adopted 
for  the  first  couplet  must  be  followed  for  all  the  rest,  in  order 
to  preserve  the  unity  and  harmony  of  the  square. 

So  the  placing  of  2  immediately  predetermines  the  position 
of  seven  other  numbers;  for  the  position  of  every  consequent 
of  a  couplet  must  bear  the  same  relation  to  its  antecedent  that 
2  bears  to  1.  Mates  are  always  a  paladin  step  apart,  that  is, 
two  cells  in  one  direction  and  one  cell  at  right  angles  to  the 
two;  for  while  they  may  appear  otherwise,  the  one  is  a  paladin 
step  from  the  other  across  the  margin  of  the  square,  as  though 
the  other  were  in  its  proper  position  in  an  adjoining  square. 
The  real  position  of  the  consequents,  however,  depends  upon 
the  positions  occupied  by  3  and  5,  in  the  placing  of  each  of 

.  which  there  is  some  latitude. 

Similarly,  the  placing  of  3  predetermines  the  position  of 


Miscellaneous  Papers.  247 

three  other  numbers  which  are  the  leaders  of  the  second  couplet 
of  the  three  following  sets,  as  3  is  the  leader  of  the  second 
couplet  of  the  first  set. 

The  placing  of  any  number  immediately  determines  the  po- 
sition of  its  complement;  and  this  complement  can  and  should 
be  laid  at  once,  thus  simplif  jdng  the  construction  of  the  square. 

The  first  number  laid  around  16  has  a  choice  of  four  posi- 
tions; the  second  number  has  a  choice  of  three;  the  third  num- 
ber has  a  choice  of  two  positions  and  may  be  laid  in  either; 
the  fourth  number  has  only  one  place  left  for  it.  Multiplying 
together  these  factors,  4,  3,  2,  and  1,  we  obtain  24  as  the  possi- 
ble ways  of  arranging  the  sixteen  numbers  into  a  perfect 
square,  with  1  placed  in  a  certain  definite  place,  as,  for  ex- 
ample, in  the  upper  left-hand  comer. 

VARYING  SERIES  AND  SPECIAL  SUMS. 

It  is  by  no  means  necessary  in  order  to  produce  a  perfect 
square  that  a  series  shall  be  absolutely  uniform;  it  is  only 
necessary  that  the  common  differences  shall  be  harmonic, 
rhythmic,  or  concordant.  There  are  four  kinds  of  differences 
in  a  series  of  sixteen  terms,  namely : 

1.  The  difference  between  the  antecedent  and  consequent 
in  each  couplet.  There  are  eight  couplets  in  a  series  and  there- 
fore eight  of  these  differences  (=d) . 

2.  The  differences  between  the  leading  couplet  and  the  fol- 
lowing couplet  of  each  set,  thus  coming  in  the  middle  of  each 
of  the  four  sets.  There  are  four  of  these  in  any  series  of  six- 
teen numbers.  For  the  purpose  of  distinction  these  differences 
wfll  be  called  notches  (=w) . 

3,  The  differences  between  adjacent  sets  of  four  in  each 
half  of  the  series.  There  are  two  such  differences,  one  coming 
in  the  middle  of  each  half.     These  will  be  called  side  gaps 

(=9). 

4,  The  difference  between  the  two  halves  of  a  series.  There 
is  but  one  of  this.    It  is  the  main  gap  (=G) . 

Some  other  terms  may  be  represented  by  letters  for  con- 
venience. For  example,  let  a  represent  the  first  term,  q  the 
last  term,  and  S  the  sum  of  all  the  numbers  in  one  row  of  the 
square,  whether  columnar,  linear  or  diagonal. 

On  arranging  the  terms  of  a  series  of  sixteen  numbers  in  a 
row  by  number,  the  differences  will  appear  thus : 

ald2nSdAgbd6n7dSG9d  10  71 11  d  12  g  IS  dUn  15  die  a 
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It  will  be  evident  that  in  a  square  of  4,  since  four  numbers 
are  included  in  each  equal  sum,  the  sum  of  any  line  should 
equal  twice  the  sum  of  the  extremes  (a  and  q) ;  and  the  last 
term  should  equal  the  first  term  plus  all  the  diflferences  be- 
tween the  extremes.  Written  out  in  the  form  of  equations 
these  statements  would  appear  thus : 

S  =  2(g  +  a)       or       S  ^  2g  +  2a, 
g  —  a  =  8<f  +  4rt  +  2p  +  G.      and 
^  ^  0  -|-  8d  H-  4ii  H-  2|r  -I-  G;      whence, 
S  ^  4a  4-  16(f  +  8n  +  4g  +  2G 

A  few  examples  will  show  how  to  use  these  formulae : 
Problem.— Let  it  be  required  to  write  a  square  of  4  from  a 
varying  series  which  will  give  sums  of  64. 

Solution, — There  are  eighty-three  series  of  integral  num- 
bers, without  resorting  to  fractions,  which  will  yield  sums  of 
64  in  a  square  of  4*  Three  such  series  will  be  selected  as  ex- 
amples ; 
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In  the  first  selection  it  will  be  seen  that  a  =  1,  d  =  1,  n  =  3, 
g  =  3,  and  G  -  4 ;  whence  2a  =  2,  8d  -  8,  4n  -  12,  2g  -  6, 
and  G  =  4,    Total  =  32. 

In  the  second  selection  a  =  3,  d  =  2,  w  —  1,  g  =  2,  and 
G  =  2 ;  whence  2a  =  6.  8d  =  16,  4n  =  4,2g  =  4,  and  G  =  2. 
Total  -  32,  as  before. 

In  the  third  selection  a  -  4,  d  =  1,  n  =  2,  e  —  1,  and  G  ^  6; 
whence  2a  -  8,  8d  =  8»  An  =  8, 2g  =  2,  and  G  =  6.  Total  =  32, 
half  of  64, 

Putting  these  series  into  squares  of  4  it  will  be  seen  that 
they  are  just  as  perfect  with  these  varying  series  as  any  regu- 
lar series  would  make. 
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Problem. — Write  perfect  squares  of  4  from  varying  series, 
beginning  with  1,  2,  5,  and  10,  in  which  the  differences  shall 
in  no  case  exceed  5,  and  in  which  every  row  and  quadrilateral 
shall  sum  up  100. 

Solutions. — There  are  895  series  of  integral  numbers,  any 
one  of  which  when  placed  in  a  perfect  square  will  equal  100  in 
all  its  parts.  A  very  large  percentage  of  these  have  differences 
not  exceeding  5.    Here  are  four : 

(1)  1  6  10  12  16  17  21  24  26  29  38  35  88  40  44  49 

Q)  2  6  9  IS  15  19  22  24  26  28  81  85  37  41  44  48 

m  6  10  14  16  19  20  21  24  26  29  80  81  85  86  40  46 

(4)  10  11  14  15  19  20  28  24  26  27  80  31  35  36  39  40 

In  order  to  make  it  easier  we  arrange  the  series  each  into 
four  sets,  thus : 
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In  the  first  selection  a  =  1,  d  =  5,  n  =  4,  ^r  =  — 3,  G  =  — 2 ; 
whence  2a  =  2,  8d  =  40,  4n  =  16,  29  =  —6,  G  =  — 2 ;  total,  50, 

In  the  second  selection  a  =  2,  d  =  4,  n  =  3,  flr  =  2,  G  =  — 2 ; 
whence  2a  =  4,  8d  =  32,  47i  =  12,  2flr  =  4,  G  =  2;  total,  50. 

In  the  third  selection  a  =  5,  d  =  5,  n  =  5,  flr  =  — 6,  G  =  — 8 ; 
whence  2a  =  10,  8d  =  40,  4n  =  20,  2g  =  —12,  G  =  — 8; 
total,  50. 

In  the  fourth  selection  a  =  10,  d  =  1,  n  =  3,  flr  =  4,  G  =  2; 
wherefore  2a  =  20,  8d  =  8,  4n  =  12,  2flr  =  8,  G  =  2 ;  total,  50. 

Arranging  these  series  in  squares  according  to  one  or  an- 
other of  the  twenty-four  model  squares  already  given,  we  have 
the  following: 
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(2) 

x=2,  d=4,  n=3, 
(7=2,  G  = -2. 
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(8) 

a=6,  d=5,  n=5, 
^=-6,  G  =  -8. 
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a =10.  d=l.  n=3, 
(7=4.  0=4. 
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ODD  SUMS* 

Perfect  squares  yieldingr  odd  sums  cannot  be  constructed  of 
integral  numbers.  A  half-unit  must  be  added  to  at  least  half 
of  the  numbers.  This  can  be  done  in  various  ways,  as  (1)  by 
inserting  a  half^unit  in  the  main  gap;  (2)  by  inserting  a  half- 
unit  in  each  of  the  side  gaps  and  main  gap;  (3)  by  inserting 
a  half-unit  in  each  of  the  four  notches  and  main  gap ;  (4)  by  in- 
■serting  a  half-unit  in  each  of  the  four  notches,  two  side  gaps 
and  main  gap ;  (5)  by  inserting  a  half -unit  in  each  of  the  eight 
differences  and  main  gap;  (6)  by  inserting  a  half -unit  in  each 
of  the  eight  differences,  two  side  gaps  and  main  gap;  (7)  by 
inserting  a  half-unit  in  each  of  the  eight  differencesj  four 
notches  and  main  gap;  and  (8)  by  inserting  a  half -unit  in  each 
of  the  eight  differences,  four  notches,  two  side  gaps  and  main 
gap.  In  either  case  half  the  terms  will  be  integral  and  half  of 
them  fractionaL  This  principle  is  clearly  seen  in  the  three 
following  examples,  where  irregular  series  beginning  with  7 
are  arranged  to  add  77  in  every  direction. 
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In  order  to  facilitate  inspection  of  the  series  and  the  placing 
of  the  several  terms  in  a  square  the  series  should  be  arranged 
each  in  four  sets,  thus : 
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No.  4  is  the  same  series  as  No.  3  but  differently  arranged. 

In  the  first  series  a  =  7,  d  =  1,  n  =  2,  ^  =  3,  6  =  2,5 ;  which 
makes  2a  =  14,  Bd  =  8,  4n  =  8.  2^  =  6,  G  =  2.5;  total,  38.5, 
which  is  one-half  of  77, 

In  the  second  series  a  =  7,  d  =  2,  n  =  1,  g  =  1,5,  G  =  1,5; 
therefore  2a  =  14,  8d  ~  16,  4n  =  4,  2g  =  3,  G  =  1.5;  total,  38,5. 

In  the  third  series  a  ^  7,d  —  1.5,  n  -  1,5,  g  -  2,5,  G  -  1.5; 
from  which  2a  ^  14,  8d  =  12,  4n  ^  6,  2^  =  6,  G  ^  1,5;  total, 
38.5,  as  before. 

In  another  arrangement  (4)  of  the  third  series  a  -  7.  d  ==  3, 
n  =  4,  g  =  —8,5,  G  =  1-5;  which  gives  2a  ^  14,  8d  ^  24, 
4«  =  16,  2g  =  —17.  G  =  1,5, 
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From  these  series  are  constructed  the  following  perfect 


squares: 

(1) 

a«7,  d=l.  n«2.  fir=8, 
G-2.6. 


77 


(2) 

o=7,  d=2,  n=l,  flr=l.5, 

G=1.5. 
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(3  and  4) 

o=7.  d=1.5.  n=1.6,  flr=2.5. 

G=1.6. 
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Two  arrangements  are  shown  for  the  third  series.  One  (3) 
is  laid  according  to  model  square  No.  15,  ante,  and  the  other 
(4)  is  laid  according  to  model  square  No.  19.  Both  are  pre- 
cisely alike;  the  only  difference  is  in  the  order  that  the  terms 
are  taken.  Some  of  the  others  may  also  be  taken  in  different 
orders. 

As  shown  in  the  preceding  pages  every  sum  of  a  row  in  any 
square  of  4  is  equal  to  twice  the  continued  sum  of  double  the 
first  term  of  the  series  plus  eight  times  the  difference  between 
the  first  and  second  terms,  plus  four  times  the  difference  be- 
tween the  second  and  third  terms,  plus  twice  the  difference 
between  the  fourth  and  fifth  terms,  plus  the  difference  between 
the  eighth  and  ninth  terms.  Using  the  same  letters  as  before 
to  represent  these  several  differences,  the  formula  becomes,  as 
already  shown, 

S  =  2(2a  +  8d  +  4n  +  25r  +  G). 

To  obtain  111  as  the  sum  in  a  perfect  square,  as  for  any 
other  number,  we  take  half  the  amount,  in  this  case  55.5, 
divide  it  up  to  suit  fancy  or  convenience  by  making  the  several 
111 
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quantities  used  as  diiferences  represent  any  amount  advisable 
or  available,  add  the  values  of  the  several  quantities,  then  pro- 
ceed to  lay  out  the  series  in  strict  accordance  with  the  formula- 
The  square  may  then  be  built  up  according  to' any  one  of  the 
twenty-four  model  squares  already  shown.  In  the  first  ex- 
ample shown  above,  if  we  make  2a  =  2,  8d  -  16,  4it  =  18, 
2g  -  14,  and  G  =  5.5,  then  will  a  =  1,  d  =  2,  n  =  4-5.  g  -  7, 
and  G  —  5,5 ;  total,  55*5. 
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In  the  second  example^  in  order  to  differ  materially  from  the 
other,  take  20  for  the  first  term  and  let  each  of  the  other 
differences  be  1  except  the  difference  in  the  main  gap  (G), 
which  will  be  U*  From  these  we  obtain  2a  -  40,  Ed  —  8^ 
4n  =  4,  2g  =  2^  and  G  =  1*5*  A  series  of  sixteen  terms  pre- 
pared from  these  differences  give  the  numbers  as  above,  from 
which  a  perfect  square  adding  111  in  all  its  parts  may  readily 
be  constructed, 

THE  CIRCLE  SQUARED. 

Shall  we  essay  the  problem  that  has  engaged  the  most 
eminent  mathematicians  for  thousands  of  years,  that  of  squar- 
ing the  circle?  But  we  perform  the  operation  in  an  entirely 
new  way,  by  a  method  that  has  never  before  been  tried*  No 
claim  is  here  made  that  the  problem  is  solved.  It  is  entirely 
a  play  upon  words.  But  if  taking  the  diameter  and  circum- 
ference of  a  circle  and  placing  the  divisions  in  the  form  of  a 
square,  so  that  by  addition  of  the  parts  in  any  direction  the 
same  circumference  is  pbtained,  if  that  is  not  squaring  the 
circle  it  certainly  is  not  circling  the  square.  In  other  words, 
if  it  is  not  a  circular  square  or  a  square  circle  it  must  be  a 
circle  squared,  so  it  amounts  to  the  same  thing. 

Take  the  figures  that  represent  the  circumference  when  the 
diameter  is  1.0000,  or  as  near  that  amount  as  four  decimal 
places  will  give  us,  namely,  3,1416;  though  any  other  number 
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of  decimal  places  might  as  well  be  taken,  except  that  the 
farther  the  decimal  is  extended  the  more  time  and  space  it  will 
take. 

First  we  take  half  of  our  number,  namely,  1.5708,  and  divide 
it  up  as  we  please  according  to  the  formula,  being  careful  to 
make  our  several  numbers  sum  up  exactly  our  required  num- 
ber. Then,  if  we  have  taken  2a,  8d,  4n,  etc.,  to  make  our  num- 
bers correspond  with,  we  should  select  numbers  that  are  di- 
visible by  2,  8,  etc.,  in  order  to  avoid  fractional  numbers  when 
not  necessary,  as  in  the  case  where  the  sum  of  a  line  is  odd. 

Here  are  two  examples.  In  the  first  one  the  series  begins 
with  the  decimal  surplus  above  3  included  in  the  circumference 
of  the  circle;  the  sum  of  the  eight  minor  differences  (8d  = 
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3.1416 


1.0000 


1.2865 


.7345 


.1416 


.9345 


1.3310 


.5708 


.2398  1.1673   .3068  1.4292  8.1416 


.4726 


.4035 


3.1416 


3.1416  la 


3.1416 


DIFFERENCES. 

2a  «  .2882  a  »  .1416   .1416   .2398   .3063   .4085 

M  =   .7854  d  =  .0982   .4726   .6706   .6863   .7345 

4n=  .2618  n«  .0666   .8363   .9845  1.0000  1.0982 

.1384  0  «  .0692  1.1673  1.2665  1.3310 

G°  .1020  G=  .1020 

1.5708 


1.4 


{3.1416    8.1416     3.1416     3.1416     3.1416 
No.  39. 

.7854)  represents  the  area  of  a  circle  whose  diameter  is  1 :  the 
sum  of  the  four  differences  next  greater  (4n  =  .2618)  is  equal 
to  one-third  of  that  amount;  the  term  in  the  upper  left-hand 
corner  of  the  square  (1.0000)  represents  the  diameter  of  the 
circle;  and,  as  should  be  expected,  the  sum  of  every  line  in  any 
direction  and  the  sum  of  the  four  comers  of  every  quadri- 
lateral, whether  rectangular  or  rhomboid,  equals  3.1416,  the 
circumference  of  the  circle. 

The  second  example  is  more  complex  because  it  represents 
more.    The  sum  of  the  two  differences  in  the  middle  of  each 

Square  op  the  Circle. 


1.0000 

.0193 

1.5740 

.5483 

1.4877 

.6846 

.8637 

.1555 

-.0082 

1.0226 

.5708 

1.6515 

.7071 

1.4152 

.1331 

.8862 

3.1416 

3.1416 

2a= 
8<i= 

3.1416  4n  = 
2(7  = 
G  = 

3.1416 


Differences. 

-.0064  a=-.0032 

.1800  <i=  .0025 

.4552  n=  .1138 

.7854  0=     .3927 

^1566  G=  .1566 

1.5708 


-.0082 

.5483 

.8637 

1.4152 
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.8862  1.0000 
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half  of  the  series  (2^)  equals  .7854,  the  area  of  a  circle  whose 
diameter  is  1 ;  no  other  difference  is  signiflcant^  except  that  the 
first  term  {a  -  —.0032)  is  less  than  zero,  and  being  a  minus 
quantity  must  be  subtracted  instead  of  added  whenever  in- 
cluded in  any  sum.  But  in  the  square  no  less  than  three  of 
the  terms  are  significant :  The  number  in  the  upper  lef  1>hand 
corner  (1.0000)  represents  the  diameter  of  a  circle,  as  before; 
the  opposite  number  (the  one  in  the  lower  right-hand  corner^ 
.8862)  represents  an  equivalent  square,  that  is  to  say  the  side 
of  a  square  equivalent  in  area  to  a  circle  whose  diameter  is  1 ; 
the  lower  left-hand  corner  (.7071)  represents  the  side  of  the 
greatest  square  that  can  be  inscribed  in  that  same  circle;  and 
finally,  the  sum  of  every  line  and  quadrilateral  equals  3,1416^ 
the  circumference  of  the  circle. 

SMYTH'S   THEOREM, 

This  paper  wiU  be  closed  with  a  theorem  which,  while  it 
may  not  \)e  new,  is  not  taught  in  the  schools  as  one  of  the  in- 
teresting and  instructive  features  of  mathematics.  It  is  a 
principle  that  upon  careful  inspection  must  be  acknowledged 
as  a  truth  J  yet  it  is  not  sufficiently  self-evident  to  be  called  an 
axiom.    The  proposition  is  this; 

Theorem, — The  sum  of  any  number  of  terms  (quantities) 
i$  equal  to  the  sum  of  the  products  of  the  several  terms  dimin- 
ished each  by  the  preceding  term  and  multiplied  by  the  number 
of  terms  folloimng  that  difference. 

The  principle  is  not  only  true  of  any  line  of  any  perfect 
square  but  of  any  number  of  numbers  whatever,  taken  in  any 
order,  and  the  numbers  may  be  above  zero  or  below,  or  mixed 
in  any  manner.  Before  presentmg  a  working  formula  a  few 
illustrations  %viU  be  presented  by  way  of  demonstration. 

The  sum  of  any  set  of  four  numbers  is  equal  to  four  times 
the  first  number^  plus  three  times  the  second  minus  the  first, 
plus  twice  the  third  minus  the  second,  plus  the  fourth  minus 
the  third.  When  the  number  to  be  subtracted  is  greater  than 
the  minuend^  then  the  product  of  the  difference  betw^een  the 
two  numbers  is  to  be  subtracted  in  the  addition.  If  the  num- 
bers be  taken  in  numerical  order,  the  smallest  first,  then  the 
sum  of  a  series  of  four  numbers  is  equal  to  four  times  the  first, 
plus  three  times  the  difference  between  the  first  and  second, 
plus  twice  the  difference  between  the  second  and  third,  plus 
the  difference  between  the  third  and  the  fpurth. 


Miscellaneous  Papers.  255 

1X4=  4 
13X3=89 
8X2=16 
6X1=  6 

27         64 

For  example,  take  the  numbers  1,  14,  22,  27,  as  in  the  first 
line  of  square  No.  25.  The  first  and  lowest  number  in  the  line 
is  1;  four  times  that  is  4.  The  next  number  is  14;  the  differ- 
ence between  that  and  1  is  13 ;  three  times  13  is  39.  The  next 
difference  is  8;  twice  that  is  16.  Finally,  the  difference}  be- 
tween 22  and  27  is  5 ;  once  that  is  fi.  The  sum  of  these  differ- 
ences equals  27,  the  last  number  taken;  the  sum  of  the  pro- 
ducts equals  64,  equal  to  the  sum  of  the  numbers. 

8QUARB.  10X4=     40 

10    36    80    24  ^55=    H 

81    23    11    86  «0i"~  « 

20    26    40    14  -0X1 -j-B 

89    16    19    27  ^            100 

Again,  take  the  numbers  10,  36,  30,  24,  as  in  the  above 
square,  in  the  order  in  which  they  occur  in  the  line.  The  first 
is  10,  which,  multiplied  by  4  equals  40 ;  the  difference  between 
10  and  36  is  26,  which  multiplied  by  3  equals  78;  the  next 
difference  is  6  minus,  which  multiplied  by  2  gives  12  to  be  sub- 
tracted; the  final  difference  is  6,  also  to  be  subtracted.  The 
sum  of  the  differences  is  24,  the  last  number  taken;  the  sum  of 
the  products  is  100,  equal  to  the  sum  of  the  numbers  in  the  line. 

Several  other  examples  are  here  given  of  the  same  problem 
performed  in  various  ways,  but  always  ending  in  the  same  re- 
sult, namely:  The  sum  of  the  differences  is  always  equal  to  the 
last  number  taken  in  the  operation ;  the  sum  of  the  products  is 
always  equal  to  the  total  of  all  the  numbers  taken.  The  ex- 
amples above  given  can  undoubtedly  be  understood  by  in- 
spection without  further  elucidation. 


10-  0=10 
24-10=14 
80-24=  6 
86-80=  6 

10X4=  40 
14X3=  42 
6X2=  12 
6X1=    6 

86         100 

36-  0=    36 
30-36=  -6 
24-30=  -6 
10-24= -14 

36X4=  144 

-6X3=-18 

-6X2=-12 

-14X1  =  -14 

10           100 

24-  0=     24 
80-24=      6 
86-80=      6 
10-36= -36 

24X4= 

6X3= 

6X2= 

-36X1=- 

96 

18 

12 

-36 

36-  0=     36 
10-36= -26 
24-10=     14 
30-24=      6 

36X4=  144 

-26X3= -78 

14X2-     28 

6X1=       6 

10  100  30  100 

If,  after  arranging  a  series  of  numbers  in  four  sets  pre- 
paratory to  constructing  a  magic  square,  we  take  the  successive 
differences  in  the  first  set  and  multiply  them  in  order  by  4,  3, 
2,  and  1,  respectively,  and  to  the  products  add  the  differences 
between  the  initials  of  the  sets  multiplied  in  consecutive  order 
by  3,  2,  and  1,  we  obtain  as  sum  of  the  differences  the  higb^  ' 
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10-  0=10 

1X4-  40 

U~10=  1 

1X3=    a 

10 

11 

14 

1& 

14-11=  3 

3XS=     6 

IS 

20 

23 

S4 

16- 14=   I 

1X1=     1 

26 

2fT 

2 

ai 

19-10=  9 

9X3=  £7 

36 

86 

3i 

w 

7X2=  14 
SXl-     » 

40  too 

number  of  the  entire  series,  and  as  sum  of  the  products  the  sum 
of  any  line  or  subsquare  in  a  square  made  from  that  series* 
This  is  true  of  any  series  and  of  a  square  of  any  size* 

One  more  illustration  ought  to  suffice:  Let  it  be  required  to 
add  according:  to  the  theorem  some  numbers  of  which  we 
know  the  sum,  say  15,  11,  — 8,5,  19,  26.5,  37,  no  matter  what 
the  numbers  are  or  the  order  in  which  they  occur.    The  first 


IS     -  0    -    16 
11     -16    =-  4 
-  8.&-U     =—19.5 
It--  8  5=^    27.5 
2ft5-l9    -     T.5 
ar?    -28.5^    1«.5 


15     X*--    9d 

-  4    x5=-ao 

— 19.6X4—7S 
27.SXS=    SB, 5 
7.5X2=-    16 
10.5X1^    10.6 


difference  (which  is  the  first  number,  the  difference  being  the 
difference  between  itself  and  0)  is  to  be  multiplied  by  6,  as 
there  are  six  numbers  to  be  added ;  the  next  difference,  minus  4 
(11 — 15),  is  to  be  multiplied  by  5  and  subtracted;  the  next 
difference  is  minus  19.5,  which  is  to  be  multiplied  by  4  and 
iBubtracted;  the  other  differences,  27,5,  7.5,  and  10.5,  are  to  be 
multiplied  in  their  order  by  3,  2»  and  1,  and  added.  The  entire 
sum  of  the  products  equals  100,  as  the  numbers  do;  and  the 
differences  sum  up  37,  which  is  equal  to  the  last  number  taken. 
The  foregoing  principle  may  be  stated  as  follows:  The  sum 
of  any  number  of  terms  is  equal  to  the  lowest  or  smallest  term 
multiplied  by  the  number  of  terms,  plus  the  difference  between 
the  lowest  term  and  the  second  in  order  multiplied  by  the  num- 
ber of  terms  less  1,  plus  the  difference  between  the  second  and 
third  multiplied  by  the  number  of  terms  less  2,  plus  the  next 
difference  multiplied  by  the  number  of  terms  less  3,  and  so  on 
to  the  end  or  highest  term.  The  sum  of  the  differences  will  be 
equal  to  the  highest  term  and  the  sum  of  the  products  will  be 
equal  to  the  sum  of  all  the  terms. 

Again,  when  a  series  of  numbers  is  arranged  in  sets  of  equal 

length,  the  sum  of  the  several  differences  in  the  first  set,  each 

bmultiplied  in  order  by  the  number  of  terms  between  that 

'  difference  and  the  end,  plus  the  differences  between  the  initials 

of  the  several  sets  multiplied  by  the  number  of  the  difference 

in  order  beginning  with  the  last,  equals  the  sum  of  an  average 
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set  of  that  series ;  and  the  sum  of  the  several  differences  taken 
equals  the  highest  term  of  that  series. 

We  may  put  these  principles  into  intelligible  working  for- 
mulse  by  adopting  symbols  for  the  several  quantities  expressed. 
For  the  first,  let  a,  b,  c,  etc.,  to  p,  q,  represent  the  several  terms 
of  a  series,  p  and  q  being  the  last  two ;  let  n  be  the  number  of 
terms  in  the  series  and  let  S  be  the  total  sum.  Then  a  general 
formula  will  be : 

S  =  on  4-  (b—a)  (n— 1)  +  (o— 6)  (n— 2)  +  (<^-«)  (n— 3)  .  .  . 
iq—p)(n—(n—l). 

Expanding, 

S  =  an  -\-  bn  —  an  —  ft-fo-f  en  —  bn  —  2c +  26  4-dn  —  en  —  8d 
-f  3c    .     .     .     -f  g. 

Canceling  and  collecting, 

Sz=za-\-b-^c-^d    .     .     .     4-g. 

q.  e,  d. 
Again,  in  a  series  for  a  magic  square,  when  it  becomes  nec- 
essary to  write  the  series  in  n  sets  of  n  terms  each,  let  Aa,  Ab, 
-Ac,  to  Aq,  represent  the  first  set;  let  Ba,  Bb,  Be,  etc.,  represent 
the  second  set;  Ca,  Cb,  Cc,  etc.,  represent  the  third  set,  and  so 
on ;  let  n  be  the  number  of  terms  in  a  line  and  S  equal  the  sum 
of  the  numbers  in  a  line ;  then  the  formula  will  be : 

S=Sn=Aan+(Ab-Aa)(n-l)-\-(Ac-Ab)(n-2)..,-\-(Aq-Ap)(n-(n-l)-\- 
Ban-]-iBb-Ba)in-l)-\-lBc-Bb)(n-2)..,-\-{Bq-Bp)  (n-(n-l)  + 
Qin-\-(Cb-Ca)(n-l)-]-(Cc-Cb)(n-2).,.-\-(Cq-C:p)(n-ln-l)-^ 

QanT(Qb-Qd)in-i^ 
Expanding,  the  equation  will  be : 

S  =  Aan  4-  Bbn  —  Aan  —  B6  -f  Aa  +  Ccn  —  Bbn  —  2Cc  +  2Bb 
.    .    .    +  Qg. 
Simplifying, 

S  =  Aa  +  Bb  +  Cc    .     .     .     +  Qg, 

which  is  a  self-evident  fact. 
An  apparently  simpler  formula,  though  not  so  explicit  unless 
well  understood,  would  be  to  let  d**,  d',  d",  etc.,  to  d°,  represent 
the  differences  between  the  successive  terms  of  any  set  (d**  be- 
ing the  first  term  or  the  difference  between  itself  and  zero ;  and 
let  D',  D",  etc.,  to  D°,  represent  the  differences  between  the 
initials  of  the  several  sets ;  then  the  formula  will  be : 

S  =  d°n±  (D'-\-d')  (n-1)  =fc:  (£)"+rf'0  (n-2)  .   .  .   =fc:(Z)»+rfn)  (n-  (n-1). 

Nothing,  however,  is  gained  by  this  formula  as  it  is  irre- 
ducible. It  must  be  known  and  expressed  in  the  formula 
whether  any  term  is  greater  or  less  than  the  preceding  term, 

-17 


2SS  KcMHOt  AfUMnufi   i-'  Sratmx^ 


uid.  xbfiref'Or&.  -witeSxr  i^ms  .±!i?-£necioe  wfOESL  iacMsed  by  its 
pnjfpiar  xmittipBer  3«  iio  be  n&ofiffi  ^sr  scinsacCBd.  Tbe  formula 
duee  not  fipedfr  tius.  Ii  ssbsc  oit  isiaersnmd  thafe  every  term 
is  a  mimKsd  from  vfekii  I2ifr  praewinisf'  taesK  is  to  be  sub- 
tnfedacL  When  the  prwiftfr-Y  ^oeri  k  icit  grmXier^  tfam  tbe 
differexkee  beoomes  a  miims  ^^a^iirny  uus  k  qd'  be  asblracted  in 
tike  genenl  additk>n  insseBC  of  ftdoed.  Wsim  b»  mm  precedes, 
j£  IB  tbe  case  of  tbe  fcrsi  -ttrsL.  zhea  ">  3$  w  be  subtracted  and 
tbe  term  itseif  becomes  a  differesMC:. 
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PRELIMINART  STUDIES  ON  THE  MOON. 

Ry  V.  \.  51 A  HI. ATT.  Maiitiattniu  Kan. 

IVTHILE  the  moon  has  been  a  favorite  field  of  study  not 
^  '  only  for  the  astronomer  but  for  every  lover  of  nature 
for  centuries,  the  history  that  is  written  all  over  her  surface 
has  been  misread  by  all,  if  my  interpretation  of  it  be  the 
correct  one;  and  as  to  that  I  will  leave  the  Academy  to  judge. 

Let  us  look  for  a  moment  at  a  brief  outline  of  the  present 
theory  of  the  formation  of  our  solar  system. 

Without  going  into  details^  it  is  supposed  that  two  immense 
dead  suns  wandering  through  space  met  in  such  a  way  that 
either  one  or  both  of  them  were  reduced  to  fragments,  and 
that  these  fragments  filled  the  space  now  occupied  by  our 
present  solar  system* 

In  time,  hy  the  law  of  attraction,  the  larger  bodies  attracted 
the  smaller  ones  and  the  largest  became  our  sun,  and  the 
other  larger  fragments  developed  according  to  the  laws  of  mo- 
mentum and  attraction  into  the  planets  as  we  now  know  them< 

By  this  coming  together  heat  was  produced,  the  larger 
masses  becoming  very  much  hotter  than  the  smaller  ones,  by 
reason  of  the  mass,  and  in  time  this  heat  was  and  is  radiated 
into  space,  till  we  have  the  system  in  its  present  condition. 

That  this  chaotic  condition  did  exist  at  the  firsts  and  that 
our  system  w^as  made  up  from  these  fragments  of  former 
suns,  is  clearly  enough  proven  by  the  meteors  that  are  seen 
to  plunge  into  our  atmosphere  every  night,  many  of  them  to 
be  consumed  by  frictional  heat  before  reaching  the  earth,  and 
the  few  that  do  reach  the  earth  are  found  to  be  of  the  same 
elemental  composition  as  that  of  our  planet,  thus  showing  a 
common  origin. 

So  far  we  may  agree  with  the  theory,  as  it  certainly  is  in 
harmony  with  all  of  the  records  that  are  about  us  so  far  as 
we  have  been  able  to  read  them,  and  exactly  coincides  with 
the  deductions  that  called  forth  this  paper. 

According  to  the  present  theory,  the  landscape  as  we  know 
it  is  the  result  of  cooling,  shrinking  and  wrinkling,  and  thus 
producing  oceans,  valleys  and  mountains,  and  volcanoes  are 
supposed  by  some  to  be  vents  from  the  molten  interior. 

According  to  this  theory,  the  larger  the  mass  the  ro' 
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will  be  the  surface;  and  the  converse,  the  smaller  the  mass 
the  smoother  the  surface*  Thus  the  earth  should  be  very 
rough,  and  the  moon  should  present  a  surface  as  smooth  as 
a  ball. 

The  facts,  however,  are  almost  the  reverse* 

That  I  may  make  no  mistake  in  presenting  the  present 
theory,  I  will  quote  Dr,  Percival  Lowell,  of  the  Lowell  Observ- 
atory, Flagstaff,  Ariz,,  from  his  article  in  the  November 
Ce7itury, 

"Turning  now  to  the  moon^  the  first  thing  that  strikes  us 
on  observation  is  the  glaring  exception  to  the  order  of  smooth- 
ness, earth,  Mars,  moon,  seemingly  made  by  the  latter.  The 
lunar  surface  is  conspicuously  rough,  pitted  with  what  are 
evidently  volcanic  cones  of  enormous  girth  and  of  great 
height,  and  seamed  by  ridges  more  than  the  equal  of  the 
earth's  in  elevation.  Many  lunar  craters  have  ramparts  17,- 
000  feet  high,  and  some  exceed  in  diameter  100  miles;  while 
the  Leibnitz  range  of  mountains,  seen  in  profile  on  the  lunar 
limb,  rise  nearly  30,000  feet  in  the  air,  or  rather  into  space, 
as  the  moon  has  no  atmosphere. 

"On  the  principle  that  the  internal  heat  to  cause  contraction 
was  as  the  body's  mass — and  no  physical  deduction  is  sounder 
— this  state  of  things  on  the  surface  of  our  satellite  is  unac- 
countable. The  moon  should  have  a  surface  like  a  frozen 
sea*  and  it  shows  one  that  surpasses  the  earth's  in  shag- 
giness." 

It  is  right  here  that  my  deductions  conflict  with  all  of  the 
present  theories  as  to  the  cause  of  the  roughness  of  the  moon's 
surface. 

I  claim  that  the  moon  has  no  mountains  or  volcanoes  such 
as  we  know  here  on  the  earth — that  is,  produced  by  internal 
force^ — but  that  its  present  roughened  surface  was  produced 
by  external  forces  and  by  these  alone* 

The  law  of  liquids  obtains  throughout  the  universe,  so 
what  we  may  see  and  demonstrate  in  them  here  and  now 
must  have  occurred  under  like  conditions  when  the  moon  was 
formed. 

Whatever  the  origin  of  the  moon  may  have  been^  it  is  evi- 
dent that  it  was  at  one  time  a  molten  mass,  else  it  could  not 
have  assumed  the  globular  form;  and  also  it  must  have  at- 
tained this  shape  and  started  to  cool  before  all  the  fragments 
that  made  its  present  mass  were  finally  attracted  to  it,  just 
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PUotograpli  ot  Bemi'tlnlA  filasiter  on  wblch  p£^bLJL1^&  wt^re  tbrown  Joiat  prior 
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as  some  of  the  yet  remaining  fragments  are  still  coming  to 
us  in  meteors  and  meteQrites. 

Now,  everyone  has  noticed  that  a  pebble  dropped  into  a 
pool  of  water  will  produce  a  series  of  concentric  waves,  and, 
as  the  displaced  water  returns  over  the  pebble,  a  little  cone 
is  raised,  which  subsides  again,  as  do  also  the  waves.  Now,  if  * 
this  experiment  be  tried  in  a  semiliquid,  the  first  wave  will 
go  but  a  short  distance  and  retain  its  wave  shape^  and  the 
central  cone  will  rise  but  not  subside  as  in  water,  and  the  less 
fluid  the  substance,  the  more  marked  will  be  the  result 

This,  I  claim,  is  just  what  happened  on  the  moon.    As  it 
began  to  cool,  the  belated  fragments  came  plunging  into  it 
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and  produced  the  markings  that  we  can  see  even  with  the 
unaided  eye,  as  well  as  all  the  others  that  are  revealed  by  the 
aid  of  the  telescope. 

The  larger  fragments,  plunging  in  earlier  in  the  stage  of 
cooling,  produced  the  large,  uneven  low^r  areas  called  sea  bot- 
toms, and  later  the  smaller  ones  entering  the  less  fluid  mass 
produced  the  so-called  craters  which  are  seen  to  overlap  each 
other  just  as  they  would  do  if  produced  in  the  manner  de- 
scribed. 

If  we  take  plaster  of  paris  and  mix  it  so  that  it  will  not 
set  too  quickly,  and  then  throw  in  various-sized  shot  or  mar- 
bles just  before  and  during  the  time  of  setting,  we  can  make 
a  very  good  map  of  any  portion  of  the  moon's  surface. 

Some  may  ask  why  the  earth  does  not  present  the  same 
features  as  the  moon,  for  certainly  it  was  subjected  to  a  like 
bombardment  of  these  fragments  while  it  was  cooling,  and 
should  show  an  even  rougher  surface  than  the  moon* 

In  answer  to  this  it  may  be  said  that  the  moon,  having  no 
air  and  being  devoid  of  water,  has  retained  all  of  its  original 
features  just  as  they  were  when  finally  cooled.  The  earth, 
on  the  other  hand,  has  been  subjected  to  the  combined  action 
of  water  and  climatic  changes,  so  that  for  thousands  of  feet 
below  the  present  surface,  all  that  we  know  of  it,  in  fact,  has 
been  worked  over  and  over  again,  and  so  leveled  down  till 
all  of  the  original  features  have  been  obliterated. 
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HEBEDIT7  IN  STOOK  BREEDING. 

By  I.  D.  Graham,  Topeka.  Kan. 

Ti/f  Y  purpose  in  this  paper  is  not  to  call  attention  to  any 
■^^  fact  that  is  new  to  science,  nor  to  any  new  discoveries 
along  scientific  lines.  The  aim  is  rather  to  direct  brief  atten- 
tion to  the  practical  application  in  a  commercial  way  of  cer- 
tain well-established  scientific  laws.  The  scientist  is  too 
often  credited  with  being  a  dreamer  and  his  work  is  fre- 
quently looked  down  upon  by  his  fellow  man  who  delights  to 
style  himself  "practical."  In  spite  of  the  attitude  assumed  by 
the  self-styled  "practical  man,"  the  fact  remains  that  a  vast 
deal  of  the  material  prosperity  to  which  he  has  attained  is 
due  directly  to  the  previous  work  done  by  the  scientist  in 
his  study  of  nature's  laws. 

None  has  been  better  established  among  the  laws  of  nature 
than  that  "like  produces  like."  Nothing  is  better  established 
than  the  added  fact  that  the  law  of  variation  is  just  as  well 
founded.  In  applying  these  laws  to  his  own  purposes,  the 
breeder  of  pure-bred  live  stock  has  done  so,  not  because  of 
the  value  which  his  work  might  prove  to  science,  but  because 
he  saw  the  only  means  by  which  he  could  attain  the  object  of 
his  labors  and  supply  the  demands  of  his  market. 

With  the  emergence  of  our  race  from  barbarism  began  the 
taming  and  the  ultimate  improvement  of  the  wild  animals  of 
forest  and  plain.  With  his  increase  in  intelligence  and  his 
daily  handling  of  the  animals  which  he  had  tamed  to  his  own 
uses,  earlier  man  came  to  notice  that  certain  types  were 
more  valuable  to  him  for  certain  purposes,  and  that  the  mat- 
ing of  animals  of  similar  type  increased  or  strengthened  these 
valuable  points  in  the  progeny.  Of  course,  it  is  understood 
that  these  facts  only  came  to  be  realized  after  ages  of  handling 
the  animals.  The  development  of  knowledge  along  this  line 
was  gradual,  but  it  was  found  to  be  real  knowledge  and  to 
have  a  financial  value.  Upon  this,  and  accompanied  by  the 
increased  demands  of  our  civilization,  has  grown  up  the  busi- 
ness of  stock  breeding  which  is  now  one  of  our  largest  in- 
dustries and  which  rests  for  its  success  upon  the  knoiH 
and  practical  application  of  the  laws  before  mentiaitf 

The  oldest  breed  of  pure-bred  live  stock.  *>»• 
cattle,  which  is  so  important  in  the  < 
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IS  but  little  more  than  one  hundred  years  of  age.  Beginning 
with  the  wild  cattle  with  which  he  was  surrounded,  the 
breeder,  by  selection  and  proper  mating,  has  developed  the 
wonderful  special-purpose  types  which  we  have  to-day.  The 
observer  who  looks  at  the  600-pound  cow  of  the  cattle  range* 
end  compares  her  with  the  2400-pound  cow  of  the  show  ring, 
can  see  at  a  glance  the  wonderful  advance  that  has  been  made 
in  the  development  of  beef  animals,  though  he  may  not  under- 
stand how  it  has  been  accomplished  nor  the  time  required  for 
the  development  of  this  pride  of  the  American  breeder.  Nor 
IS  the  average  observer  aware  of  the  fact  that  the  great  beef 
animals  and  the  splendidly-developed  dairy  cattle  are  not  only 
the  results  of  a  judicial  control  of  the  laws  of  heredity,  but 
the  animals  on  exhibition  are  select  specimens  taken  from 
among  those  of  their  kind  which  have  required  a  century  to 
produce* 

I  am  firmly  convinced  that  the  breeder  who  produces  the 
great  beef  animals  or  the  special-purpose  dairy  animals  that 
are  now  so  common  at  our  exhibitions  is  worthy  of  great 
credit  In  fact,  he  has  been  termed  an  artist  who  is  just  as 
much  entitled  to  a  niche  in  the  temple  of  fame  as  is  the  man 
who  produces  a  great  painting  or  he  who  creates  a  musical 
masterpiece-  He  certainly  is  entitled  to  credit,  and  the  animals 
obtained  by  his  labors  are  due  to  his  careful  observance  of 
the  laws  of  heredity  and  his  careful  selection  of  types  whose 
union  will  produce  what  he  needs. 

The  cattle-breeder  of  to-day  finds  that  his  market  demands 
animals  of  a  certain  size  with  extra  or  perhaps  abnormal 
development  in  certain  parts.  As  no  two  animals  are  exactly 
alike  and  as  no  one  is  perfect^  it  becomes  his  duty  to  select 
animals  for  mating  purposes  each  of  which  is  the  complement 
of  the  other.  For  instance,  the  part  known  as  the  loin  in  a 
beef  animal  contains  the  highest-priced  cuts  of  meat,  and  it  is 
the  ambition  of  the  breeder  to  produce  an  animal  that  will 
have  the  largest  amount  of  fleshy  deposit  in  this  region*  In 
doing  this  he  must  not  only  select  animals  which  are  strong 
in  this  feature,  but  those  which  will  possess  other  valuable 
qualities  as  well.  Both  parent  animals  must  be  of  large  vital- 
ity. They  must  be  of  the  type  known  as  **easy  feeders/'  and 
this  necessitates  large  abdominal  regions  with  great  digestive 
powers.  Their  vitality  is  indicated  by  large  heart  girth  and 
great  "spring  of  rib/'  Coupled  with  these  must  be  the  bright 
eyes  which  at  once  indicate  health  and  intelligence^  because 
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theae  are  two  of  the  important  foundation  stones  upon  which 
he  must  build. 

If  the  breeder  finds  that  he  has  a  cow  that  is  practically 
perfect  in  all  respects  save  one  quality,  he  mates  this  animal 
with  one  that  is  exceptionally  strong  in  that  quality  and  by 
this  process  of  natural  selection  he  ultimately  produces  the 
wonders  of  the  bovine  world  which  record  his  triumph  over 
his  ancestors  and  over  the  law  of  variation  which  constantly 
tends  to  undo  his  work. 

I  have  in  my  office  a  picture  of  a  cow  whose  maternal  qual- 
ities have  been  developed  to  such  an  extent  that  her  product 
of  milk  and  butter  has  reached  an  abnormal  point,  and  she 
is  credited  with  a  little  over  1000  pounds  of  butter  in  one 
year.  I  have  also  the  portrait  of  a  hog  that  is  so  near  per- 
fection and  so  desirable  a  type  of  herd  header  that  he  recently 
sold  for  more  than  $5000  and  proved  a  good  investment  to 
the  purchaser.  I  have  numerous  portraits  of  beef  breeds  of 
cattle  which  have  been  so  developed  through  selection  and 
breeding  that  they  produce  the  "baby  beef"  so  much  in  de- 
mand at  present  and  for  which  such  ready  sale  is  found. 
Formerly  it  was  true  that  our  beef  animals  had  to  be  fed,  or 
at  least  grown,  to  three  or  four  years  old  before  they  were 
in  marketable  condition.  Now  eighteen  months  is  about  the 
limit.  Our  official  statistics  for  the  year  1907  show  that  the 
total  value  of  live  stock  in  Kansas  was  $197,250,857,  and 
from  this  one  fact  alone,  to  which  we  may  add  the  other  fact 
that  Kansas  is  rapidly  becoming  one  of  the  best-known  pure- 
bred states  in  the  Union,  it  will  be  seen  that  a  knowledge  of 
heredity  in  stock  breeding  is  of  vast  importance  to  our  people. 
It  is  estimated  that  eighty  per  cent,  of  the  pure-bred  Hereford 
cattle  of  the  United  States  are  to  be  found  in  the  territory  of 
which  Elansas  City  is  the  center.  Facts  show  tiiat  other 
breeds  are  equally  well  represented  in  this  region,  while 
northern  Elansas  and  southern  Nebraska  have  become  one  of 
the  greatest  swine-breeding  sections  of  the  entire  country, 
and  this  in  spite  of  the  fact  that  the  com  belt  was  supposed^ 
to  be  the  only  home  of  the  hog  and  that  its  western  limits' 
had  long  been  passed  by  the  settlers  of  that  country. 

Within  the  writer's  knowledge  there  is  no  scientific  fact 
the  application  of  which  to  the  affairs  of  daily  life  has  brought 
more  direct  or  valuable  results  than  those  of  heredity  in  live- 
stock breeding. 
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D.  M.  YALENTINE,  LL.  D, 

JUDGE  DANIEL  M.  VALENTINE  died  at  his  home  in  To- 
^  peka  August  5,  1907,  He  was  seventy-seven  years  old, 
and  death  ensued  from  a  general  breakdown,  incident  to  age. 
He  was  for  nearly  twenty-five  years  a  justice  of  the  supreme 
court,  and  was  admitted  to  our  Academy  in  1878. 

As  one  of  the  pioneers  in  Kansas  he  had  much  to  do  with 
its  early  history,  and  as  a  justice  of  the  supreme  court  was 
one  of  the  guiding  spirits  in  the  construction  and  interpreta- 
tion of  the  state  constitution.  His  reputation  as  a  jurist  of 
ability  and  integrity  is  attested  by  his  long  term  of  service. 
His  interest  in  scientific  pursuits  was  shown  by  his  support 
of  the  Academy  and  he  was  elected  a  life-member  in  1904. 
He  is  survived  by  his  widow  and  nine  children,  five  sons  and 
four  daughters,  all  of  whom  worthily  represent  one  of  our 
earliest  and  most  useful  citizens, 
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announoehents. 

j^HERE  are  three  objects  to  be  pursued  by  the  Academy 
^^  which  will  increase  its  usefulness  and  fpve  it  strength. 
^^e  first  of  these  pertains  to  the  library,  the  second  to  the 
^^seum,  and  the  third  to  scientific  investigation. 

THE  LIBRARY. 

By  a  system  of  exchanges  we  have  secured  about  5000  vol- 
[*^^nes  of  scientific  literature — much  of  it  consisting  of  the 
''^^nsactions  of  scientific  societies  in  all  parts  of  the  world 
^^here  such  organizations  exist.    Much  of  this  matter  is  of 
S^^eat  value  and  can  be  found  in  no  other  publications.    It 
^^presents  the  front  wave  of  progress  and  is  of  highest  in- 
^rest  to  investigators,  only  needing  such  cataloguing  and 
classification  as  will  make  it  available  for  ready  consultation. 
'Inhere  is  in  the  state-house  a  large  collection  of  books,  and 
^^nsiderable  scientific  literature,  outside  of  the  collection  of 
'the  Academy.    All  these  books  belong  to  the  state,  inasmuch 
^s  they  have  been  bound  and  cared  for  through  state  appro- 
priation, and  it  is  expected  that  they  will  still  be  sustained  by 
public  funds.    The  state  library  was  originally  simply  a  law 
library,  in  charge  of  the  supreme  court,  who  directed  its  man- 
agement and  appointed  the  librarian.    Later  this  library  came 
to  include  many  miscellaneous  books,  departmental  reports, 
Smithsonian  publications,  dictionaries,  encyclopedias,  books 
of  reference,  as  well  as  some  sets  of  valuable  scientific  and 
literary  journals.    At  a  later  date  the  state  accepted  the  do- 
nation of  $5000  to  maintain  the  Stormont  medical  library,  and 
a  large  collection  of  medical  books  from  the  library  of  Doctor 
Stormont  became  the  nucleus  of  this  department,  which  was 
also  placed  in  charge  of  the  officers  of  the  state  library,  but 
the  ICansas  Medical  Society,  through  a  committee,  recommends 
the  volumes  to  be  purchased  with  this  fund. 

In  1899  the  Traveling  Libraries  Commission  went  into 
operation,  in  charge  of  the  state  librarian,  the  president  of 
the  federated  clubs,  and  three  other  persons,  appointed  by  the 
state  library  directors.  This  library  includes  books  of  a  more 
popular  character  given  to  or  purchased  for  the  commission 
or  sent  out  by  the  librarian  from  the  state  library.    This  de- 
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about  20,000  Tolumes  in  its  rooms»  in  the  ^ 
of  the  basement 

considerable  collection  of  bookSt  outside  of  those 
<&rect  maimgenient  of  the  state  librarian,  is  the  library 
kc  State  Historical  Societ>%    By  its  act  of  incorporation 
aooety  is  direeted  to  procure  by  gift  or  exchange  not  onlj^f 


illustrative  of  history,  but  books,  maps,  etc.,  of  ever 
[^tion,  which  will  "facilitate  the  investigation  of  his- 
toricalf  scientiiic.  social,  educational  and  literary  subjects.'" 
To  enable  the  society  to  augment  its  collection,  the  law  has 
given  to  it  "sixt>^  bound  copies  each  of  the  several  publica- 
tions of  the  state  and  of  its  societies  and  institutions/'  except 
mipreme  court  reports.     Besides  these  collections^  every  d€ 
partment  in  the  state-house  has  its  own  more  or  less  consid 
erable  library,  which  may  be  regarded  as  tools  of  these  office 

It  will  thus  be  seen  that  the  capitol  contains  large  source 
of  possible  information  in  books,  but  if  one  seeks  here  for  at 
particular  article  or  book  the  quest  is  often  not  easy  and  may 
be  fruitless.  Our  Academy  is  on  record,  more  than  once,  as 
favoring  such  a  consolidation  of  all  the  book  interests  of  the 
state-house  as  will  insure  a  separation  into  departments  and 
a  complete  cataloguing,  by  the  Dewey  system,  of  all  the  bookaH 
found  here.  ^| 

One  way  of  doing  this  is  to  extend  the  authority  of  the 
state  librarian  so  that  he  may  divide  the  collections  into  de- 
partments and  have  his  cataloguers  include  them  all  By  such 
an  arrangement  the  duplication  of  books  would  be  avoided, 
which  is  now  a  common  occurrence. 

The  individuality  of  the  Academy  library  and  that  of  the 
Historical  Society  would  be  modified  from  what  it  now  is,  but 
not  destroyed,  and  each  organization  would  go  on  adding  to 
its  collection,  only  each  would  be  restricted  to  its  ovm  field. 
The  main  thought  would  be  not  to  glorify  this  or  that  depart- 
ment, but  to  build  up  the  librarj^  as  a  whole, 

THE    MUSEUM. 

It  has  always  been  a  function  of  the  Academy  to  foster  col 
lections  of  natural  history,  especially  those  which  have  a  dis- 
tinct educational  or  economic  value.  Our  membership  has 
always  embraced  quite  a  percentage  of  botanists,  entomolo- 
gists, mineralogists,  etc.,  and  it  has  been  customary  for  them 
to  bring  specimens  to  the  Academy,  These  used  to  be  dis- 
played in  the  rooms  of  the  State  Board  of  Agriculture,  and 
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no  very  distinct  line  existed  between  them  a^d  agricultural 
r  products,  just  OS  our  "Transactions"  was  a  supplement  to  the 
lagricultural  report.    In  the  Centennial  at  Philadelphia^  and  in 
■the  Columbian  Eposition  at  Chicago,  the  displays  were  made 
I  together,  but  in  the  Purchase  Exposition  at  St.  Louis  our  secre- 
ptary  having  been  appointed  to  have  charge  of  the  Kansas  min- 
eral exhibits^  worked  in  conjunction  with  the  Labor  Bureau 
commissioner,  and  at  the  close  was  fortunate  in  having  the 
Kansas  exhibit  turned  over  to  our  Academy,     In  the  mean- 
Itime  the  Goss  collection  had  been  moved  to  new  quarters,  and 
'  it  was  thought  best  to  have  the  mammals  and  insects  go  with 
the  birds  and  so  make  the  Academy  museum  represent  only 
the  economic  mineral  products  of  the  state.    Such  a  museum 
.might  be  made  of  great  commercial  value  in  showing  the  lo- 
I  cation  of  our  clays  suited  for  brick  and  pottery  as  well  as 
I  cement  material,  building  stone,  glass  sand,  shales  for  mineral 
'paint  and  brick,  salt  deposits,  and,  most  important  of  all, 
point  to  the  location  of  eoal»  oU  and  gas  deposits. 

This  plan  would  bring  us  into  cooperation  with  the  Geology 
j^ical  Survey  of  the  state^  and  it  is  certainly  proper  for  the 
I  Academy  to  have  a  share  in  that  great  enterprise.  There  is 
I  no  place  in  the  state  so  convenient  and  useful  as  the  capitol 
■  building  for  the  display  of  these  economic  products.  Our 
[present  nucleus  is  a  good  beginning,  and  it  is  time  to  unite 
I  the  varied  interests  that  should  be  contributory  to  the  desired 
I  result-  The  work  already  done  by  the  University  Geological 
I  Survey  has  prepared  the  way,  and  now  is  the  time  to  enlarge 
the  structure  on  a  broader  foundation,  so  that  all  geologists 
-of  the  state  may  feel  that  they  have  a  part  and  interest  in  the 
IState  Geological  Survey.  In  the  not  distant  future  there  will 
I  be  need  of  a  new  state  building  to  properly  house  the  various 
I  departments  that  are  even  now  clamoring  for  more  room,  and 
I  this  will  leave  the  present  capitol  for  legislative  chambers  and 
|#xecutive  office.  In  that  new  structure  plans  should  be  laid 
I  for  offices,  display  rooms  and  libraries ;  but,  in  the  meantime, 
lour  present  quarters  permit  considerable  development  of  the 
Iproposed  economic  museum.  It  should  be  the  place  where 
f^ l>eople  may  come  for  accurate  information  respecting  the  min- 
eral resources  of  the  state,  and  the  display  samples  of  these 
minerals  might  be  accompanied  by  chemical  analyses,  showing 
[their  adaptability  to  proposed  uses.  From  present  showing, 
llhe  mineral  wealth  of  Kansas  will  compare  favorably  with 
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that  of  any  state,  even  though  we  have  no  direct  resources  in 
gold,  silver  and  copper.  The  substitution  of  stone,  brick  and 
cement  for  wood  is  bound  to  become  general,  and  no  country 
is  better  supplied  than  Kansas  with  the  raw  material  for 
these  products.  Our  museum  will  call  attention  to  and  tend 
to  develop  this  mineral  wealth. 

THE  ADVANCEMENT  OP  SCIENCE. 

The  third  object  to  be  aimed  at  by  the  Academy  of  Science 
should  be,  as  stated  in  the  original  draft  of  the  constitution, 
"to  increase  and  diffuse  a  knowledge  of  the  natural  sciences." 

This  may  be  done  by  encouraging  scientific  investigation, 
and  by  making  our  Transactions  the  organ  through  which  to 
publish  to  the  world  of  science  the  contributions  of  our  mem- 
bers. At  an  earlier  day  it  was  the  custom  to  have  commis- 
sions appointed  for  the  investigation  of  special  problems,  and 
grants  were  made  from  the  society's  funds  to  aid  in  this  work. 
There  is  at  present  in  our  treasury  a  small  sum  that  could 
be  used  for  such  purposes,  and  the  regular  dues  of  members 
will  continue  to  supply  such  resources,  to  say  nothing  of  be- 
quests for  the  advancement  of  science  that  may  be  entrusted 
to  the  Academy.  The  various  universities  and  colleges  are 
developing  rapidly,  and  each,  in  its  own  way,  is  a  center  of 
scientific  activity;  but  the  Academy  should  be  the  place  where 
scientific  workers  can  meet  on  a  common  ground  and  gain  the 
inspiration  that  comes  from  numbers  and  fellowship.  We  are 
at  present  able  to  publish  annual  volumes,  but  may  expect 
to  replace  these  annual  volumes  by  quarterly  bulletins,  and 
perhaps  have  more  frequent  meetings. 

So  the  Academy  may  become  the  common  publishing  bureau 
for  all  the  schools  of  the  state,  as  well  as  for  individual  scien- 
tists, and  each  will  thus  gain  the  encouragement  that  comes 
from  approval,  and  friendly  criticism. 

J.  T.  LOVEWELL,  Secretary. 
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MINUTES. 

Forty-first  Annual  Meeting:,  Kansas  Academy  of  Science, 
December  31,  1908,  January  1,  2,  1909,  at  Topeka,  Kan. 


A  BOUT  fifty  members  met  in  the  supreme  court  room  in  the 
■^^  State-house  at  7:30  p.  m.,  and  were  called  to  order  by  the 
president,  E.  Haworth.  The  secretary  being  called  on  for  his  re- 
port, referred  to  the  minutes  of  the  last  meeting,  already  published 
in  the  Transactions  (volume  XXI,  pt.  1 ),  making  the  reading  here 
unnecessary,  and  continuing,  reported  as  follows: 

We  are  getting  used  to  our  new  quarters,  and  perceive  certain 
advantages  which  they  have  over  our  old  rooms  in  the  basement. 
It  is  not  pleasant  to  remember  the  uncertain  tenure  of  our  present 
rooms,  since  this  edifice  was  not  constructed  primarily  to  make  a 
home  for  the  Academy,  and  any  quarters  assigned  to  us  now  must 
be  regarded  as  a  makeshift,  and  the  Academy  awaits  permanent 
quarters  in  a  new  building,  to  be  erected,  as  we  hope,  in  the  not 
distant  future.  The  state  officials  thus  far  have  given  very  respect- 
ful recognition  to  our  claims,  and  the  best  has  been  done  which 
the  conditions  permitted. 

The  annual  publication  of  our  Transactions  is  a  great  advance 
over  the  old  plan  of  making  it  an  appendix  to  the  biennial  report 
of  the  State  Board  of  Agriculture.  The  Academy  should  repre- 
sent the  scientific  enterprise  and  progress  of  the  state,  and  should 
include  in  its  membership  a  much  larger  number  of  those  who  are 
able  to  contribute  to  this  end.  In  a  year  like  this  there  is  need  of 
a  legislative  committee,  who  will  keep  duly  informed  of  the  meas- 
ures before  our  legislature,  and  be  prepared  to  advance  the  inter- 
ests of  the  Academy  in  all  proper  ways.  If  we  do  not  go  forward 
we  must  retrograde,  and  that  is  a  thing  not  to  be  allowed  in  Kan- 
sas. The  papers  submitted  in  our  program  this  year  will  certainly 
give  us  a  very  valuable  volume  of  Transactions,  and  the  discussions 
should  prove  interesting  and  stimulating. 

A  part  of  the  program  herewith  gives  a  list  of  the  papers,  num- 
bered so  as  to  make  reference  convenient. 
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Fluctuations  in  the  Mineral  Contents  of  the  Kaw  River,  P.  W.  Bushong 

and  A.  J.  Weith. 
The  Importance  of  Pharmacological  Methods  in  Drug  Assay,   Adolph 

Ziefle. 
Suggested  Legislation  in  Regard  to  the  Selling  of  Cocaine,  H,  W.  E^- 

eraon. 
Enameling  Steely  E.  D.  Landrum. 

The  Relation  of  Manganese  to  the  Corrosion  of  Iron.  H.  P.  Cady. 
Progreas  of  Work  in  Drug  Analysis  Under  Pure  Food  and  Drugs  Law, 

L.  E.  Sayre.  * 

Comments  on  Analysis  of  Spices,  L.  E.  Sayre. 
Study  of  the  Cause  of  Coal-mine  Estplosions,  C.  M.  Young. 
The  Modullary  Ray  as  an  Element  of  Strength  in  Structural  Timber, 

P.  E,  Jones, 
On  Some  Methylene  Derivatives,  F,  B,  Dains. 
Recent  Investigations  of  the  Properties  of  Steam,  P.  F.  Walker. 
Pel  ton  Water- wheel  Test  Made  at  the  University  of  Wisconsin  in  the 

Summer  of  1908,  Chas.  L  Corp. 
Some  Notes  on  the  Steel-hardening  Minerals ,  J.  C.  Cooper* 
A  Speculation  in  Crystallography,  J.  E.  Todd. 
Economy  of  Heat  in  Cookings  J ,  T.  Lovewell. 
Some  DifBtulties  in  Testing  Food  for  Sulfites,  J.  T.  Willard  and  C.  A.  A. 

Utt. 

GEOLOGICAL   PAFERS. 

Some  Notes  on  the  Olympie  Peninsula,  Washington,  A.  6.  Reagan. 
The  Formations  of  the  Marion  Stage  of  the  Permain,  J.  W,  Beede. 
Why  the  Southern  Hemisphere  is  the  Principal  Water  Hemisphere  and 

the  Northern  the  Principal  Land  Hemisphere,  J.  J.  Jewett. 
The  Drainage  of  the  Kansas  Ice-sheet,  J.  E.  Todd. 
Expedition  to  the  Laramie  Beds  of  Converse  County,  Wyoming,  1903^ 

C.  H.  Sternberg. 
A  Study  of  Certain  Features  of  the  Lawrence  Shales,  J.  A.  Yates* 
The  Extremities  and  Sktall  Structure  of  Diplocaulus,  with  Restoration, 

S.  W.  Williston. 
The  Skull  Structure  of  Diploeauhi^  mafftiicornis  Cope,  R.  L,  Moodie. 
Carboniferous  Quadrupeds  of  Kansas,  R,  L.  Moodie. 

EIOtOGlCAL   PAPERS. 

Care  of  Mammal  Skina  for  Muieum  Specimens,  L,  L*  Dyche. 
A  New  Bird  for  the  Kansas  List,  taken  at  Lawrence,  L.  L.  Dyche. 
Sapplementary  Additions  to  the  List  of  Kansas  Dlptera,  E.  S.  Tucker,. 
Weismann's  Germ  Plasm  Hypothesis  Untenable,  L.  C.  Wooster, 

Notes  on  a  Captive  Heloderma,  B.  B.  Smyth. 

The  Birds  of  the  Olympic  Peninsula.  Washington,  A.  B.  Reagan. 

Trees  and  Shrubs  of  Kansas,  B.  B.  Smyth. 
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88.   Distribution,  Natural  Enemies  and  Breedinip  Habits  of  the  Kansas 
Pocket  Gophers,  T.  H.  Scheff er. 

39.  The  Poison-glands  of  a  Rattlesnake  during  the  Period  of  Hibernation, 

L.  L.  Dyche. 

40.  Notes  on  Bats,  Lumina  C.  R.  Smyth. 

4L  The  Latest  Tests  for  Gras-forming  Bacteria  in  Water,  W.  B.  Wilson. 

42.  Additions  to  the  List  of  Kansas  Coleoptera,  W.  Knaus. 

43.  Some  Notes  on  Kansas  Coleoptera,  W.  Knaus. 

44.  Note  on  the  Northern  Distribution  of  Amblychila  eylindriformU  Say, 

W.  Knaus. 

45.  Kansas  Coleoptera  of  the  Families  Colydiidse,  Cucujidse,  Cryptophagidse, 

Mycetophagidse,  Dermestidse,  Histeridse,  Nitidulid»,  Lathridiidse, 
Trogositidse,  Pamidse,  Heteroceridse,  Dascyllidse,  and  Rhipiceridse, 
W.  Knaus. 

46.  Intercellular  Spaces  in  Plants,  L.  A.  Kenoyer. 

47.  Some  Notes  on  the  Common  Mole,  T.  H.  Scheffer. 

48.  Coccidse  of  Kansas,  G.  A.  Dean. 

49.  Notes  on  Kansas  Mammals,  D.  E.  Lantz. 

50.  Some  Interrelations  of  Protozoa,  C.  H.  Edmondson. 

51.  List  of  Insect  Types  and  Co- types  in  the  Collection  of  the  University  of 

Kansas,  C.  H.  Withington. 

52.  Habits  of  Parasitic  Hymenoptera,  II,  C.  H.  Withington. 

MISCELLANEOUS  PAPERS. 

53.  The  Importance  of  Having  Standard  Weights  and  Measures,  E.  F. 

Stimpson. 

54.  Temporary  Industrial  Fellowships,  R.  E.  Duncan. 

55.  Railway  Rates  from  an  Engineering  Standpoint,  B.  F.  Dalton. 

56.  The  Centenary  of  Charles  Darwin,  A.  H.  Thompson. 

57.  Estimation  of  the  Relative  Value  of  Feeds.    E.  B.  Cowgill. 

58.  Further  Notes  on  the  Influence  of  Heredity  in  Stock-breeding,  I.  D. 

Graham. 

59.  Ups  and  Downs  of  our  Homes  from  an  Architect's  Point  of  View,  N. 

P.  Nielsen. 

60.  Some  Glimpses  of  Tahiti,  C.  H.  Edmondson. 

61.  Cancer,  J.  M.  Mc Wharf . 

62.  The  Cause  and  Prevention  of  Tuberculosis.    S.  C.  Emley. 

63.  An  Improved  Water-supply  for  the  City  of  Emporia.    A.  J.  Smith. 

64.  Indian  Remains  in  the  Canadian  River  Valley,  T.  L.  Eyerly. 

65.  Notes  on  Photography^  of  Wild  Birds,  J.  B.  Parker.- 

66.  A  New  Geometrical  Figure  and  its  Possible  Application,  E.  C.  Warfel. 

67.  Preliminary  Note  on  Measuring  the  Speed  of  Photographic  Shutters,  H. 

I.  Woods. 

68.  Views  and  Notes  from  Utah,  I.  D.  Cardiff. 

69.  An  Armored  Dinosaur  from  Kansas  Shale,  C.  H.  Sternberg. 

70.  Preliminary  Report  of  an  Investigation  of  Coal-mine  Explosions,  E. 

Haworth  and  C.  M.  Young. 

71.  Harmonic  Forms,  B.  B.  Smyth. 
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LIBEARy. 

Hioce  the  laat  report  the  library  hae  had  a  steady  growth.  Few 
purchases  have  been  made,  but  about  fifty  bound  volumes  of  gov- 
ern meut  publications  have  been  received  and  placed  on  uurahelvee. 
Many  of  these  are  quartos,  and  nearly  all  are  large-sized  volumes, 
well  printed*  and  of  ranch  intrineic  value. 

Most  of  onr  accessioDe  come  to  us  as  unbound  pamphlets  from 
other  scientific  bodies  in  exchange  for  our  own  Transactions.  These 
bulletins  are  filed  away  till  volumes  are  completed  and  ready  to  be 
sent  to  the  bindery.  During  the  past  year  over  500  volumes  liave 
been  placed  in  the  hands  of  the  state  printer  and  will  soon  be  nicely 
liound. 

We  need  more  shelf -room  for  our  books,  and  among  the  tbings 
to  be  asked  for  by  us  from  this  legislature  is  an  appropriation  for 
bookcases  sufficient  for  25O0  volumes*  Our  Transactions  are  the 
capital  which  we  use  in  building  up  our  library,  and  these  have 
been  hitherto  stored  in  one  of  the  small  committee  rooms,  but  in 
preparing  for  the  legislature  our  books  had  to  be  moved  out  into 
the  corridor,  where  they  now  lie,  with  no  protection  from  depreda- 
tion. 

We  still  need  an  index  catalogue  of  our  books,  and  to  prepare 
this  much  time,  labor  and  expert  knowledge  are  required.  The 
roost  that  can  be  done  by  your  secretary,  without  clerical  help,  is 
to  arrange  the  books  in  sets  according  to  language  and  place  of 
publication,  and  place  tbem  on  the  shelves  with  some  approxima- 
tion to  order  and  utility, 

It  has  been  proposed  to  have  a  State  Library  Commission,  which 
shall  have  charge  of  all  the  state-house  collections  of  books,  and 
then  have  a  general  and  complete  catalogue  made  according  to  the 
best  modern  system.  This  would  enable  the  users  of  hooks  to  find 
whether  the  information  sought  is  to  be  found  in  the  state- house, 
and,  if  so,  where  to  get  it.  The  state  library  cataloguers  have  been 
at  work  for  some  years  on  a  Dewey  catalogue,  and  the  State  His- 
torical Society  has  made  some  progress  in  cataloguing  its  very 
large  collection  of  books.  The  great  fault  now  is  that  these  libra- 
ries do  not  work  together.  There  is  much  needless  duplication  of 
books,  especially  of  government  publications,  and  there  can  be  no 
general  classification  of  books  into  departments.  A  library  com- 
mission with  a  competent  head  librarian  could  rectify  all  these 
faults  and  greatly  increase  the  value  of  the  state-house  books  which 
is  the  lajgest  collection  in  our  state.  When  this  is  done,  and  when 
the  state  provides  a  suitable  building  for  its  libraries  and  museums, 
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oar  Academy  must  be  prepared  to  take  a  proper  share  in  the  work 
of  adminiBtering  these  institutions. 

MUSEUM. 

The  founders  of  our  Academy  —  men  like  Snow,  Mudge,  Parker, 
Carruth,  and  Savage — were  interested  in  geology,  botany,  and  nat- 
ural history,  and  delighted  to  bring  specimens  to  the  Academy, 
where  they  were  stored  for  many  years  in  the  old  quarters  of  the 
secretary  of  the  State  Board  of  Agriculture.  The  wonderful  Kan- 
sas exhibit  organized  by  Secretary  Gray  for  the  Centennial  was 
brought  back  to  the  museum  accretions,  and  it  also  was  stored  in 
the  crowded  agricultural  rooms  till  the  time  of  the  St.  Louis  Ex- 
position, when  another  display  was  made,  showing  especially  the 
mineral  resources  of  Kansas.  Secretary  Grimsley,  who  had  charge 
of  this  exhibit,  secured  its  donation  to  the  Academy  at  the  close  of 
the  St.  Louis  Exposition.  This  is  to-day  the  foundation  of  our 
museum.  Its  transference  to  the  north  corridor  of  the  fourth  floor 
of  the  State-house  was  unfortunate  in  putting  it  where  there  is  lack 
of  light,  which  might  be  remedied  by  suitable  power  in  the  lighting 
plant  of  the  state-house.  There  is  no  display  in  the  capitol  so  use- 
ful as  this  might  be  if  properly  developed. 

The  secretary's  report  was  adopted,  and  the  treasurer,  being  called 
on,  reported  as  follows: 

Ree^ipU,       Expenditure, 

Balance  on  hand  from  last  year $297  38        

Received  fees  and  dues 105  00        — 

Received  interest  on  time  deposit 6  00        

Total $408  38       7.  .77  .77. . 

Of  the  assets,  $350  is  on  time  deposit  at  three  per  cent,  in  the  Emporia 
National  Bank,  and  the  remainder  is  on  sight  deposit  in  the  same  bank. 

Alva  J.  Smith,  Treasurer. 

This  report  was  audited  by  W.  H.  Keller,  and  adopted. 

The  President  next  named  the  following  committees : 

On  nominations :  Sayre,  Willard,  and  Thompson. 

On  resolutions :  Knaus,  Wooster,  and  Bailey. 

On  program  :  Bushong,  Dains,  and  Kenoyer. 

On  necrology :  Miller,  Willard,  and  Harsh barger. 

On  time  and  place :  Yates,  McWharf ,  and  Parker. 

On  audit :  Keller  and  Dyche. 

On  membership  :  Cady,  ScheflFer,  and  Edmondson. 

On  publication :  Haworth,  Dains,  and  Lovewell. 

On  press :  Sayre  and  Knaus. 

^  ^  leirislation:  Lovewell,  Dains,  Sayre,  Willard,  and  Yates. 

1;he  committees,  the  president  introduced  Prof.  E. 
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Millefi  who  re&d  an  address  eomruemorative  of  Mb  late  colleague^ 
Dr,  Francis  Huntington  Snow* 

The  address  was  followed  by  a  paper  read  by  Profeasor  Dyohe, 
who  spoke  of  Professor  Snow  as  a  collector,  and  of  his  ooliectioDa 
ProfeBSors  Sayre  and  Htevena  followed,  speaking  of  Doctor  Snow 
aa  a  teacher.  Professor  Marvin  gave  an  account  of  Doctor  Snow's 
scientific  papers-  Doctor  Thompson  and  Professor  Smyth  gave 
personal  reminiscences  of  Doctor  Snow,  and  there  were  letters  from 
Profeesor  Beede  and  others,  bearing  tributes  to  his  memory.  In 
another  part  of  this  volume  these  memorial  papers  are  fully  set 
forth. 

The  Academy  then  adjourned  to  meet  in  the  supreme  court 
room  to-morrow,  at  nine  A.  H. 


Friday,  January  1,  1909* 
Pursuant  to  adjournment,  the  Academy  met  and  was  called  to 
order,  and  minutes  of  previous  meeting  were  read  and  approved  > 

Discussion  ensued  relating  to  purchase  of  books,  and  it  was 
voted  to  have  a  library  committee  to  consider  the  matter.  Love- 
well,  Dains  and  Sayre  were  so  named,  and  later  reported  as  follows: 

It  ifl  the  opinion  of  this  committee  that  further  appropriations  for  books 
ahould  be  postponed  until  provision  shall  have  been  made  to  properly  care 
for  them  and  make  them  utitizable  to  the  members  of  the  Academy.  It  is 
recommended  that  the  appropriation  of  money  already  made  be  not  ex- 
pended until  this  provision  for  storing  and  utili^&ation  be  made. 

It  is  the  opinion  of  the  committee  that  a  start  be  made  toward  collecting 
books  relating  to  the  biography  and  bibliography  of  science;  and  to  obtain 
scientific  worka  not  likely  to  be  accessible  in  other  libraries.  It  is 
recommended  that  this  committee  be  conlinued^  and  that  it  be  given  pre- 
scribed power*  acting  with  the  ofTicera  of  the  Academy,  by  which  the  above 
provision  can  be  carried  oat  Volumes  to  be  purchased  must  be  recom- 
mended by  this  committee  and  voted  upon  by  the  Academy. 

This  report  was  adopted  by  the  Academy,  The  next  order  was 
the  reading  of  papers. 

Profeasor  Sternberg  reported  his  discovery  of  an  armored  dyno- 
saur  In  the  Kansas  chalk. 

Professor  Sayre  commented  on  the  analysis  of  spices.  Discussed 
by  Bailey. 

Professor  Scheffer  gave  some  notes  on  the  common  mole*  Dia- 
cassion  by  Sternberg,  Harsh barger,  Mrs,  Smyth,  and  Dy che. 

A,  J.  Smith  read  a  paper  on  the  water-supply  of  Emporia.  An 
interesting  discussion  ensaed,  participated  in  by  Marvin,  Wooater 
and  othera. 
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Mr.  Knaus  reported  additions  to  the  list  of  Coleoptera.  Dis- 
cussed by  Sohe£Fer. 

Doctor  Dains  read  a  paper  on  some  methylene  derivatives. 

C.  I.  Corp  reported  some  tests  on  the  Pelton  water-wheel  last 
summer  in  Madison,  Wis. 

Doctor  Matthews  spoke  of  the  Audubon  Society,  anc}  moved  that 
the  Academy  recommend  an  increase  in  the  list  of  protected  birds. 
So  voted. 

Meeting  adjourned  till  two  p.  m. 


Reading  of  papers  was  resumed  after  the  intermission. 

Mr.  Dalton  read  a  paper  on  railroad  rates  from  an  engineering 
standpoint. 

Proposition  to  divide  into  sections  to  hasten  the  completion  of 
the  program  was  decided  adversely. 

Voted  that  the  time  alloted  to  papers  hereafter  read  in  this  meet- 
ing be  limited  to  ten  minutes. 

Doctor  Wooster  gave  an  abstract  of  his  paper  on  the  germ  plasm 
hypothesis  of  Weismann. 

Professor  Willard  discussed  the  difficulties  of  testing  foods  for 
sulfites. 

Professor  Bailey  presented  a  paper  on  the  sulfides  as  preserva- 
tives. 

Professor  Young  gave  a  study  of  the  causes  of  coal-mine  explo- 
sions.    Discussed  by  Bailey  and  Willard. 

Professor  Jones  gave  a  paper  on  the  medullary  ray  as  an  ele- 
ment of  strength  in  structural  timber. 

Professor  Todd  presented  a  speculation  in  crystallography. 

Professor  Dyche  gave  a  group  of  three  papers:  (1)  Preserva- 
tion of  skins  of  mammals.  (2)  Poison-glands  of  rattlesnakes  in 
hibernation.     (3)  A  new  bird  for  the  Kansas  list. 

Professor  Stimpson  spoke  of  the  importance  of  inspection  of 
weights  and  measures. 

Mr.  Moodie  presented  a  list  of  the  Carboniferous  quadrupeds  of 
Kansas. 
.  Mr.  Cowgill  read  a  paper  on  the  values  of  feeds  for  cattle. 

C.  H.  Sternberg  gave  an  account  of  his  expedition  last  summer 
to  the  Laramie  beds  of  Wyoming. 

Doctor  Mc Wharf  read  a  paper  on  the  prevalence  of  cancer  and 
its  lliode  of  propagation  and  cure. 

H.  P.  Cady  discussed  the  rftlatinn  of  manganese  to  the  corrosion 
of  iron. 
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Mrs.  Smyth  gave  some  notes  on  bats. 

The  oommittee  on  nominations  reported  officers  recommended 
for  the  ensuing  year  as  follows: 

For  president,  F.  B.  Dains,  Topeka. 
For  vice-president,  J.  M.  Mc Wharf ,  Ottawa. 
For  vice-president,  A.  J.  Smith,  Emporia. 
For  treasurer,  F.  W.  Bushong,  Lawrence. 
For  secretary,  J.  T.  Lovewell,  Topeka. 

On  motion,  the  rules  were  suspended  and  the  president  oast  the 
Academy's  vote  for  the  officers  recommended,  and  declared  them 
elected. 

The  meeting  now  adjourned  to  meet  in  Carnegie  Library,  Wash- 
bum  College,  at  7:30  p.  m. 


Carnegie  Library — 7:30  p.  m. 

Professor  Edmondson  gave  an  account  of  his  trip  to  Tahiti  last 
summer.  This  was  beautifully  illustrated  by  views  taken  on  this 
trip. 

Professor  Parker  followed,  with  notes  on  photography  of  wild 
birds,  also  illustrated  by  projeotioiis. 

C.  H.  Sternberg  gave  some  interesting  views  of  his  fossil-hunting 
in  Wyoming. 

Following  the  entertainment  with  the  stereopticon,  the  Academy 
adjourned  for  a  social  hour,  and  enjoyed  the  hospitality  of  the 
Washburn  Faculty  and  their  ladies,  partaking  of  light  refresh- 
ments, conversing,  and  listening  to  some  impromptu  speaking. 

Saturday  morning  at  nine  o'clock  the  Academy  met  again  in  the 
supreme  court  room. 

The  committee  on  resolutions  reported  the  following: 

Whereas,  This  Academy  has  grown  to  such  proportions  that  it  is  im- 
practicable to  have  all  the  papers  presented  at  the  annual  meeting  read 
in  entirety,  and 

Whereas,  It  is  very  desirable  to  continue  encouraging  the  preparation 
and  presentation  of  papers  to  the  several  meetings  of  this  Academy,  and  to 
have  them  appear  in  the  published  transactions ;  therefore,  be  it 

Resolved,  That  in  the  judgment  of  this  meeting,  authors  of  papers 
should  not  occupy  more  than  ten  minutes  in  reading  any  paper  presented  to 
this  Academy;  that  longer  papers  should  be  read  in  abstract  so  as  to  come 
within  the  ten  minutes  of  time,  and  that  our  secretary  be  instructed  to  put 
into  operation  the  principles  of  this  resolution  in  the  preparation  of  future 
programs;    and  be  it 

Further  resolved.  That  the  program  committee  be  requested  to  deter- 
mine, concerning  the  remaining  papers,  on  consultation  with  their  authors. 
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whether  their  papers  shall  be  read  by  title  or  in  sectional  meetings,  or  be 
read  in  abstract  in  the  general  meetings  of  the  Academy. 

Resolvedj  That  the  thanks  of  the  Academy  be  extended  to  the  secretary 
and  local  committee  on  arrangements  for  the  facilities  secured  for  the 
Academy  in  the  State-house. 

Rewlved,  That  the  thanks  of  the  Academy  be  extended  to  the  Faculty 
of  Washburn  College  for  the  opportunity  to  meet  at  the  College,  and  for 
the  courtesies  extended  to  us  at  the  social  session.    It  is 

Further  resolved,  That  the  thanks  of  the  Academy  are  due  to  the  daily 
press  of  Topeka  for  the  full  and  generous  reports  of  its  daily  sessions. 
Respectfully  submitted.  W.  Knaus, 

L.  C.  WOOSTER, 

E.  H.  S.  Bailby,  Committee. 

By  vote,  this  report  was  accepted. 

The  committee  on  membership  reported  the  following  applica- 
tions for  membership  in  the  Academy,  and  recommended  that  the 
persons  named  be  so  received : 

F.  H.  Billings,  University  of  Kansas,  Lawrence. 

E.  W.  Brown,  teacher  in  high  school.  Fort  Scott. 
L.  D.  Bushnell,  bacteriologist,  Manhattan. 

I.  D.  Cardiff,  professor  of  botany,  Washburn  College,  Topeka. 

W.  M.  Crotinger,  teacher.  Rush  Center. 

S.  J.  Crumbine,  secretary  State  Board  of  Health,  Topeka. 

B.  J.  Dalton,  teacher,  Lawrence. 

C.  H.  Edmondson,  professor  of  zoology,  Washburn  College,  Topeka. 

H.  L.  Jackson,  professor  of  chemistry.  University  of  Kansas,  Lawrence. 

F.  E.  Jones,  instructor  of  manual  training,  Lawrence. 

R.  D.  Landrum,  professor  of  chemistry.  University  of  Kansas,  Lawrence. 

B.  A.  Marcell,  teacher,  Ottawa. 

W.  P.  McCartney,  chemist,  Topeka. 

J.  M.  Meade,  engineer,  A.  T.  &  S.  F.  Rly.,  Topeka. 

R.  L.  Moodie.  instructor.  University  of  Kansas,  Lawrence. 

J.  B.  Parker,  entomologist.  Agricultural  College,  Manhattan. 

H.  A.  Rice,  professor  of  physics.  University  of  Kansas,  Lawrence. 

F.  K.  Sanders,  Ph.  D.,  president  of  Washburn  College,  Topeka. 

Frank  E.  Ward,  teacher.  University  of  Kansas,  Lawrence. 

J.  F.  True,  stockman,  Topeka. 

C.  E.  Warfel,  lawyer,  Wamego. 

E.  A.  White,  teacher  of  chemistry,  Kansas  City. 

C.  M.  Young,  engineer.  University  of  Kansas,  Lawrence. 

On  motion,  the  rules  were  suspended,  and  the  above-named  per- 
sons were  admitted  to  membership  by  vote  of  the  Academy,  cast 
by  the  secretary. 

The  president,  E.  Haworth,  gave  his  retiring  address  on  "The 
Life  History  of  a  River." 

Professor  Bushong  gave  results  of  his  researches  on  mid-conti- 
nent  petroleum. 
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J.  T.  Lovewell  read  a  paper  on  eoonomy  of  heat  in  cooking. 
J.  E.  Todd  gave  an  abstraot  of  bis  paper  on  the  Kansas  ioe-sheet. 

B.  B.  Smyth  presented  notes  on  a  oaptive  Heloderma. 

C.  H.  Withington  gave  abstraots  of  two  papers — one  on  insect 
types  and  co-types  in  the  collection  of  the  University  of  Kansas, 
and  the  other  on  the  habits  of  parasitic  Hymenoptera. 

L.  A.  Kenoyer  discussed  intercellular  spaces  in  plants. 

T.  H.  Sche£Fer  read  a  paper  on  the  distribution  and  habits  of 
gophers. 

Mr.  Landrum  gave  an  account  of  the  enameling  of  steel. 

Papers  numbered  2, 15,  17,  21,  22,  23,  27,  33.  41,  49,  58,  59,  65, 
67,  68  and  69  were  read  by  title,  and  the  program  now  being  com- 
pleted,  the  president  declared  the  forty-first  annual  session  of  the 
Academy  adjourned  sine  die. 
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FRANCIS  HUNTINGTON  SNOW,  SCIENTIST. 

By  E.  Miller.  Lawrence. 

WHEN  Oliver  Cromwell  was  sitting  for  a  portrait  of  bimself, 
be  9aid  to  the  artist,  '*  Paint  me  as  I  am."  So  when  one  at- 
tempts to  portray  the  character  and  life  of  another,  in  order  that  the 
picture  may  be  perfect  in  all  its  details — nothing  added  that  should 
be  omitted,  nothing  lacking  that  should  be  there — it  is  easily  seen 
how  great  a  task  is  to  be  accomplished.  But  when  the  character 
and  the  work  of  such  a  man  as  Francis  Huntington  8now,  whom 
we  all  knew  and  loved,  are  to  be  described,  the  undertaking  is  a 
very  great  one  indeed. 

To  portray  him  as  he  lived,  as  he  showed  himself  in  his  family 
and  among  his  fellow  citizens;  to  picture  him  in  his  classroom  with 
his  students  about  him,  and  in  his  laboratory  arranging  and  classi- 
fying the  material  he  had  collected  among  the  mountains,  on  the 
plains  and  from  the  sea,  would  require  in  the  one  attempting  it  a 
personal  and  intimate  acquaintance  with  the  man.  Nor  would  the 
description  be  complete  without  the  story  of  his  search  for  new 
and  unknown  forms  of  insect  life,  or  for  meteoric  bodies;  of  his 
exposure  to  dangers,  seen  and  unseen;  of  the  writing  and  publish- 
ing of  his  scientific  reports;  of  expeditions  made  summer  after 
summer;  of  his  daily  record  of  rains  and  snows,  and  winds  and 
storms;  and  of  his  investigations  into  the  habits  of  insects  in  order 
to  save  the  wheat  and  corn  of  Kansas.  And  over  and  above  all 
this,  there  must  be  shown  the  indomitable  spirit,  the  intensity  of 
purpose  and  the  unflagging  zeal,  as  well  as  the  great  mental  and 
moral  qualities,  that  in  themselves  constituted  the  man. 

Prom  the  day  of  his  birth,  in  1840,  until  he  entered  Williams 
College, 'in  1858,  the  boy  Prank  Snow  exhibited  the  same  deter- 
mined, masterful  spirit  and  honorable  ambition  to  win  out,  the 
same  hatred  of  shams,  and  that  rugged,  vigorous,  incorruptible  and 
outspoken  sense  of  honor  that  ever  marked  his  long  and  useful 
career  of  service.  At  the  age  of  eighteen  he  entered  college,  where 
for  four  years  the  boy  gave  proof  of  the  stuflF  that  was  in  him. 
He  seemed  to  be  always  keyed  up  for  work  or  play.  And  this  told 
in  unmistakable  terms  what  kind  of  man  was  being  fashioned  dur- 
ing those  four  years  at  college.  His  thorough  mastery  of  the  old 
classic  languages,  his  clear  conception  of  such  scientific  subjects 
as  were  in  the  course  of  study  of  those  days,  and  his  eagerness  in 
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the  acquisition  of  philosophy,  history  and  mathematics,  proved 
bow  conscientiously  and  carefully  he  applied  himself  to  everything 
he 'undertook.  Outdoor  life  was  to  him  a  constant  source  of  en- 
joyment. He  fairly  reveled  in  the  pure  air  about  him.  He  was  a 
lover  of  physical  exercise,  and  entered  into  the  sports  and  games 
of  the  athletic  field  of  those  days  with  jaws  set  and  muscles  hard 
and  tense,  and  whether  defeat  or  victory  came  to  him,  he  accepted 
either  as  a  gentleman.  There  was  nothing  small,  nothing  mean, 
about  him. 

When  he  graduated  he  stood  at  the  head  of  his  class  and  was 
appointed  valedictorian  by  the  faculty.  To  win  such  an  honor, 
when  among  his  classmates  were  General  Armstrong,  Franklin 
Carter  (afterwards  president  of  Williams  College),  Prof.  E.  H. 
GriflSn  (of  Johns  Hopkins  University),  Prof.  George  Raymond 
(of  Princeton  University),  and  other  notable  men,  was  a  great 
achievement  for  a  boy  of  twenty-two.  His  standing  as  a  scholar 
was  at  that  time  the  highest  ever  reached  by  a  student  of  Williams. 
All  these  accomplishments,  successes  and  victories  were  not  ob- 
tained by  sudden  fits  of  inspiration,  but  by  honest,  earnest  work, 
day  after  day. 

When  F.  H.  Snow  entered  college  he  was  a  boy ;  when  he  gradu- 
ated, four  years  later,  he  was  still  a  boy;  and  during  the  remaining 
forty-six  years  of  his  life  he  continued  to  be  a  boy — the  same  happy, 
joyous  and  free-hearted  fellow,  year  after  year. 

In  1864  the  young  man  entered  Andover  Theological  Seminary 
to  study  for  the  ministry.  He  took  this  step  very  much  against 
the  wishes  of  his  father,  who  was  anxious  that  his  son  should  be  a 
partner  with  him  in  business.  To  the  seminary,  however,  he  went, 
and  during  his  course  there  he  was  often  invited  to  preach  in  the 
<5hurche8  of  the  neighboring  towns.  His  preaching  met  with  great 
acceptance,  and  at  last  a  call  came  to  him  to  be  pastor  of  the  Con- 
gregational church  at  Concord.  After  the  trial  sermon,  his  father, 
'who  was  in  the  audience,  the  most  interested  man  there,  was  so 
•overcome  by  his  feelings  that  he  kissed  his  son.  From  that  mo- 
ment all  opposition  on  the  part  of  his  father  disappeard.  Young 
Snow,  studying  theology  at  Andover,  was  intensely  aroused  by  the 
War  of  the  Rebellion,  and,  fired  with  a  patriotic  desire  to  serve  his 
country,  became  a  worker  in  the  United  States  Christian  Commis- 
sion, and  was  assigned  to  duty  at  the  front  upon  the  battle-fields 
between  Washington  and  Richmond.  Here,  as  usual,  he  was  ever 
ready  to  do  his  duty.  In  the  hospital,  on  the  field  of  battle,  and 
everywhere,  Snow  was  to  be  seen,  ministering  to  the  sick,  wounded 
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and  dying ;  speaking  words  of  comfort ;  writing  letters  for  the  help- 
less soldiers,  and  treating  all  alike,  white  or  black,  unionist  or  rebel, 
with  tenderness  and  sympathy. 

Daring  his  connection  with  the  Christian  Commission  the 
yoang  man  kept  a  diary.  The  following  entry,  dated  March  31, 
1865,  was  made:  "I  went  to  the  front  to-day  when  a  sharp  battle 
was  raging — the  battle  of  Stony  Creek — where  our  loss  was  about 
1000  killed  and  wounded.  The  Fifth  corps  was  repulsed  and 
obliged  to  fall  back  during  the  forenoon  to  the  south  side  of  the 
creek.  In  the  afternoon,  however,  it  recovered  the  lost  ground. 
The  dead  and  wounded  of  both  sides  fell  into  our  hands  and  pre- 
sented a  sad  scene.  Men  lay  on  the  ground  sti£F  in  death,  their 
unclosed  eyes  turned  upward  in  vacant  stare,  and  their  sti£Fened 
bands  and  arms  raised  toward  heaven  as  if  in  supplication  to  God. 
And  O  what  agony  was  depicted  on  the  faces  of  some  of  our 
wounded  boys.  It  was  an  inestimable  boon  to  be  allowed  to  moisten 
tl^eir  parched  lips  with  a  little  cold  water  from  the  spring  near  by, 
or  to  note  down  a  few  words  of  farewell  from  some  dying  boy  to 
his  beloved  mother.  Surely,  man  pays  a  terrible  price  for  indul- 
gence in  crime,  and  no  nation  ever  paid  more  dearly  for  its  wicked- 
ness than  our  own  American  people  for  the  enormity  of  chattel 
slavery." 

Here  is  another  extract:  ''After  the  surrender  of  Lee,  I  and 
others  this  morning  effected  an  entrance*  through  the  rebel  lines, 
in  order  to  do  which  we  were  obliged  to  flank  the  guards.  We 
found  ourselves  among  defiant  rebels.  All  the  officers  and  many  of 
the  privates  expressed  the  rankest  treason  with  unlimited  bold- 
ness. They  would  fight  us  again  if  General  Lee  would  only  say 
the  word.  They  were  not  whipped  but  only  overpowered;  would 
leave  the  country  unless  they  could  achieve  their  independence. 
The  South  would  never  submit  so  long  as  they  could  keep  an  or- 
ganized force  of  5000  men;  would  turn  guerrillas  as  soon  as  the 
main  armies  had  surrendered,  and  harass  the  United  States  into 
recognition  of  their  independence." 

Again:  "After  a  long  discussion  with  Sergeant  Gray,  of  the 
Seventh  Louisiana,  in  regard  to  the  cause  of  the  war,  I  finally  sug- 
gested that  after  all  we  had  better  shake  hands  and  be  friends 
again,  letting  bygones  be  bygones,  when  he  immediately  straight- 
ened his  athletic  form  and  with  a  fiood  of  indignation  in  his  eye, 
replied:  'Shake  hands  with  you  ?  Never  will  I  shake  hands  with 
the  man  who  "has  shed  the  life-blood  of  my  dearest  friends.     Let 
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bygones  be  bygones?  That  I  will:  all  frieadship  with  you  shftll 
be  u  bygone  forever/ " 

On  Sunday,  April  9,  1865,  lie  wrote  as  follows:  **The  most  briU 
liant  page  in  the  railitary  hietory  of  our  nation  has  been  written 
to-day  in  characters  ttaat  shall  never  be  effaced.  The  Kebel  Na- 
poleon has  enrrendered  to  the  Wellington  Grant,  and  the  rebellion 
IB  virtually  brought  to  a  close.  The  enthusiasm  of  our  troops 
knows  no  bonnds.  The  air  is  6 lied  with  the  sound  of  glad  huzzas 
as  the  great  news  spreads  like  wildfire  from  regiment  to  regiment. 
All  along  the  Hoes  hundreds  of  military  bands  are  discoursing 
martial  music,  and  naught  seems  lacking  to  complete  the  happi- 
ness of  all/* 

His  work  in  the  army  was  now  over.  He  laid  aside  his  career 
as  a  minister  of  the  gospel  and  accepted  a  call  from  the  University 
of  Kausas  to  occupy  a  chair  in  that  new  institution  of  learning. 
The  call  was  made  mainly  through  the  influence  of  Gov.  Charles 
Robinson.  Had  he  been  at  liberty  to  choose,  he  would  have  taken 
the  chair  of  the  ancient  languagesi  for  his  training,  his  tastes  and 
his  power  of  memory  titted  him  for  that  kind  of  work.  But  the 
professor  cheerfully  turned  aside  from  Homer  and  Plato,  and  Horace 
and  Cicero,  t-o  teach  tnatbematics,  geography,  natural  philosophy, 
and  any  other  science  that  might  show  itself  in  an  embryonic 
school  of  tifty-five  students  in  its  first  year  of  existence.  Little  did 
he  dream,  and  never  did  hiB  moet  intimate  friends  in  their  wildest 
imaginings  ever  think,  that  in  him  was  the  stuff  far  the  making  of 
a  great  scientific  thinker,  who  was  to  turn  over  new  pages  of  science 
and  widen  the  boundaries  of  knowledge.  What  he  might  have 
done,  how  much  of  the  life  of  ancient  Greece  and  Rome  he  might 
have  brought  to  light  through  persistent  research,  and  what  addi- 
tions he  might  have  made  to  general  literature,  no  one  can  tell.  A 
new  world  and  a  newer  field  of  knowledge  were  tor  forty -two  years 
to  be  explored  by  him  and  the  results  given  to  science. 

Williams  College  never  did  a  better  thing  than  when  she  gave 
Snow  to  Kansas^  and  Kansas  never  did  a  greater  thing  than  when 
she  welcomed  to  her  citizenship  so  great  a  tb inker. 

What  was  it  that  this  man  did  during  the  forty-two  years  of  bis 
connection  with  the  University  of  Kansas V  Every  Kansan  knows 
the  story  by  heart.  Twenty  thousand  young  men  and  women  with 
one  accord  testify  every  day  of  their  lives  ae  to  the  value  of  the 
great  institution  on  Mount  Oread,  a  monument  to  the  genius  and 
guiding  hand  of  this  master  builder.  They  know  that  be  was  a 
splendid  type  of  the  highest  class  of  educators.     Beginning  with 


Memorial  Addresses'.  23 

mathematics  of  a  very  elementary  kind,  and  with  natural  soienoe 
in  its  infancy  in  the  University,  he  moved  forward,  introducing 
into  the  curriculum,  one  after  another,  entomology,  meteorology, 
zoolc^y,  botany,  biology  and  other  kindred  subjects;  cordially  sup- 
porting the  idea  of  building  into  a  great  school  the  various  depart- 
ments of  civil,  mechanical,  hydraulic,  mining  and  electrical 
engineering;  assisting  in  the  evolution  of  a  department  of  chemis- 
try that  now  ranks  among  the  best  of  its  kind.  Soon  it  was  noised 
abroad  that  right  here  on  Kansas  soil,  where  only  forty-three  years 
before  some  of  the  best  blood  of  the  land  was  shed  for  the  sake  of 
liberty,  here  a  great  scientific  and  technical  school  had  sprung  into 
existence.  During  all  this  time,  the  man  who  was  so  quietly  doing 
things  was  at  work  training  a  half  dozen  or  more  young  men  who 
were  soon  to  be  heard  and  talked  about  all  over  the  scientific  world. 
They  are  in  the  University  to-day.  Two  more  are  in  Leland  Stan- 
ford Junior  University,  and  others  still  are  scattered  over  the  coun- 
try at  work  in  different  departments  of  science.  Grovernors  of 
states,  judges,  congressmen,  professors  of  colleges  and  universities, 
lawyers,  bankers,  engineers  and  farmers  have  sat  at  the  feet  of  this 
wonderful  man,  learning  of  him. 

In  thej  year  1890  Professor  Snow,  then  a  doctor  of  philosophy 
and  a  doctor  of  laws,  was  elected  chancellor  of  the  University. 
This  act  of  the  board  of  regents  met  the  hearty  approval  of  the 
people  of  the  state,  and  also  that  of  the  faculty  and  the  student 
body.  The  wisdom  of  the  choice  was  seen  at  once  in  the  forward 
steps  taken  by  the  University  in  all  of  its  relations.  It  was  at  this 
time  that  an  insect  known  as  the  chinch-bug  was  doing  immense 
damage  to  the  fields  of  wheat  and  corn  of  Kansas  and  of  neighbor- 
ing  states.  How  to  prevent  the  impending  ruin  was  the  question 
uppermost  in  the  minds  of  men  all  over  the  infected  districts.  Re- 
lief came  just  as  despair  was  settling  down  upon  the  farmer.  Help 
was  extended  from  a  quarter  from  which  such  help  is  seldom  ex- 
pected. Chancellor  Snow  obtained  a  fungus  growth  which  by  a 
process  of  inoculation  was  communicated  to  the  living  bug.  It 
was  found  that  the  fungus  growth  would  spread  from  bug  to  bug 
very  rapidly,  quickly  destroying  the  pest  in  the  grain-fields  in  a 
most  thorough  manner.  The  state  legislature  granted  a  liberal  sum 
for  the  purpose  of  carrying  on  the  process  of  inoculating  bugs 
under  the  direction  of  Doctor  Snow,  thus  placing  their  seal  of  ap- 
proval upon  what  he  was  doing.  His  honest  efforts  in  tbis  direc- 
tion gained  for  him  the  confidence  and  love  of  every  farmer  and 
'  litizen  of  the  state.    In  the  museum  of  natural  his- 
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tory  of  the  University  the  record  of  a  busy  lite  is  to  be  found — the 
story  of  a  maryeloue  career. 

Id  the  stiiDQier  of  1907  Dr,  Suow  conducted  bis  tweaty-sixth  and 
final  expedition  for  the  coUeotion  of  insects  among  the  mouatains 
of  Arizona.  He  returned  with  more  thao  12,000  apecimeua.  His 
first  eipedition  was  undertaken  in  1872*  Generally  be  had  with 
him  members  of  bis  own  family,  students  and  young  scientists, 
with  whom  explorations  were  made  in  Kansas,  Colorado,  Texas, 
New  Mexico,  Arizona  and  other  sections  of  the  country*  In  a  few 
years  large  quantities  of  plants,  insects^  mammals,  birds,  fossils  and 
meteorites  were  placed  in  the  museums  of  the  University,  worth 

I  many  thousands  of  dollars  and  of  great  scientific  value.  At  the 
present  time  the  entomological  collection  contains  over  21,000  spe- 
cies and  275,000  specimens  of  inseots,  the  largest  collection  in  the 
United  States.  The  entomological  expedition  of  1903,  in  soath- 
western  Arizona,  brought  back  nearly  25,000  specimens,  and  of 
these  there  were  from  60  to  100  new  species.  In  this  collection 
there  were  5430  beetles ;  4500  files ;  1926  buttertlies  and  moths : 
11,822  bees  and  wasps;  550  grasshoppers  and  crickets;  232  bugs; 
169  dragon -flies ;  in  all  24,629.  It  was  on  this  trip  that  the  pro- 
Tisions  of  the  party  ran  rather  low.  Flour  was  about  the  only  thing 
left  when  they  began  to  return.  Of  potatoes  there  were  none  for 
some  time,  and  of  butter  they  were  destitute  for  a  month.  In  re- 
latingitheir  experiences,  Doctor  Snow  said:  "We  took  turns  at 
cooking,  but  I  did  the  baking— that  was  my  job  every  morning.  I 
baked 'more  than  1500  muffins,  and  the  boys  said  they  were  good, 

I  too,''  and  the  scientist  smiled  with  boyish  satisfaotioD. 

But  let  no  one  think  that  the  scientific  expeditions  led  by 
Doctor  Snow  were  mere  h  oh  day  a  spent  in  fun  and  frolic^  and  to 
have  a  good  time.  On  the  contrary,  they  were  often  dangerous  and 
full  of  hazard.  They  were  eometimes  in  the  midst  of  perils,  seen 
and  unseen  —  snakes,  wild  animals,  Gila  monsters  and  savage 
Indians,  waterspouts  and  storms.  On  one  occasion,  the  doctor 
bad  caught  a  small  rattlesnake  which  he  was  attempting  to  put  into 
a  bottle  of  alcohol.  As  it  was  going  in  tail  foremost,  it  snddealy 
stiffened  itself  and  bit  one  of  his  fingers.  He  did  not  lose  his  pres- 
ence of  mind  for  a  moment.  Kevertheless  the  snake  was  bottled^ 
and  the  doctor  began  a  vigorous  sucking  uf  the  bitten  finger,  had 
a  string  wrapped  tightly  above  the  wound^  and  continued  the  sack- 
ing procegs  until  tbe  finger  looked  like  a  piece  of  dead  meat.  No 
serious  effects  followed* 

In  the  summer  of  1881,  with  a  party  of  three,  one  of  whom  w 
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his  son  WilliaiD,  twelve  years  of  age,  he  went  to  Arizona.  The 
Apache  Indians  were  on  the  war-path,  killing  the  whites,  carrying 
oif  their  provisions  and  clothing,  and  driving  away  their  horses  and 
cattle.  Intense  excitement  existed  at  the  University  when  the 
news  came  that  the  party  were  in  imminent  peril  of  their  lives. 
The  anxiety  was  not  allayed  until  a  letter  from  the  doctor  arrived. 
He  wrote,  Aagnst  17,  as  follows :  "  Last  Saturday  afternoon  our 
camp  was  visited  by  two  citizens  of  Socorro,  who  made  the  trip  on 
horseback  at  the  risk  of  their  lives,  to  inform  us  that  the  reds  had 
murdered  two  men  that  morning  on  the  road  between  our  camp 
and  town.  Two  of  them  were  Mexicans  who  were  going  in  with  a 
load  of  wood.  The  loaded  wagon  stood  in  the  road  as  we  came  by 
yeateiday,  and  the  blood  of  the  murdered  men  stained  the  ground 
— not  yet  dry.  Three  white  men  were  killed  a  mile  further  on. 
One  other  escaped  to  tell  the  news — the  very  man  who  took  us  out 
to  the  mountains  on  the  preceding  Monday.  We  were  on  guard 
day  and  night  for  three  days — the  rifle  I  bought  in  Boston  coming 
into  requisition  for  another  purpose  than  for  hunting  venison  and 
smaller  game.  We  had  pickets  out  by  night  and  scouts  by  day. 
The  Indians,  night  before  last,  came  up  the  canon  to  within  a  f^w 
rods  o(  our  picket-guard,  as  we  knew  by  the  prints  of  their  mrjcca- 
sins  on  the  freshly  wet  earth.  They  were  also  watching  us  on 
Sunday  from  the  top  of  the  canon,  about  1500  feet  above  us.'' 

In  1906  Doctor  Snow  captured  in  Arizona  a  specimen  of  the 
lizard  kind  known  as  the  Giia  monster.  It  is  asserted  by  some 
that  the  bite  of  this  hideous  looking  animal  is  sure  death:  others 
declare  it  to  be  perfectly  innocuous.  His  experience  is  that  '"the 
effects  of  a  Gila  monster  bite  have  been  much  exaggenited."  "()t 
course."  said  he,  •*I  have  not  had  so  much  to  do  with  them.  Tr.e 
one  that  I  have  pUnfed  six  teeth  securely  in  my  thumb,  and  I  sif- 
fered  no  ill  effects." 

Many  other  incidents  might  be  r»^Iated.  but  the  foregoinif  ar^z 
enough. 

At  the  UniTersiry  D-.cror  .Sn  j-jr's  timr  v%a  raken  up  in  the  ^  .ri 
of  the  recitarir^ri  r^orri.  in  drUv-ri.'i^  l-rct:irrs.  iri  cijrrespor.''i-r.-:e 
with  men  of  .science  in  ryjrr.  E  irupr  and  ATirfica.  arid  in  arTJi-n^f.:.^ 
and  claasifyinir  ^r.-r  r.r. '^-isari'-i-?  jf  L'-.^cr*.  r>rrrlrs  %nd  rj-r.r.rrr;  -^ 
that  he  had  '!f,.lr*-''rd  On  .T-a'.v  of  c:?.  rir,-i:i-.i'jn.r  :.-  r.ari-  r-.r-: 
findii  — v^m-t  •'.'i'  ■«^-r.'-r  -r.rir^.j  Tirv  r..  aci-rnoe.  ■»..'. d  ^'^rz^^  v.  t:..-;. 
by  ci^rn.'iijr.  ':»,'*.-.-.•'.*:  '.;-;  r.^-'.-r  x^i  ir/.a'?hr<: 

VV  n  -r  r.  fj-  ,c  •:. ,  r  ."^ ".  .  ■•  - ". '  r  r-r* :  :  l«  .  a  :-  -r  -iii  .r. :  -  J*"  rir..  "■=:  ^  -  r .  r^  %.- 
the  r.eai;  \i  ".-  kV..*a>  L  r..vrr-:-y  :.-:  viS  ti*j  i^hts  .A.     Ko^  .^.' 
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and  strong  in  mind  and  body;  be  ohBerfully  but  hesitatingly  under- 
iot>k  the  task  of  building  upon  the  foundation  already  laid  a  great 
institotion  of  learning-  He  was  a  firm  believer  in  the  co-ed uea- 
tion  of  the  sexes.  In  that  he  never  wavered.  At  the  beginning  of 
his  adminifitration  as  chancellor,  the  University  was  divided  into 
schools  —  the  College  of  Liberal  Arts  and  Sciencea,  the  Engineer- 
ing School,  the  School  of  Law,  the  Graduate  School,  and  three  or 
four  others.  The  board  of  regents  placed  at  the  head  of  each 
ficliool  a  dean,  with  certain  duties  and  reponei  bill  ties.  The  bead 
professors  were  allowed  the  largest  latitude  in  the  management  of 
their  respective  departments-  A  very  marked  improvement  along 
all  lines  was  noticeable.  The  stale  legislature  increased  its  appro* 
prifltions,  new  buildings  were  erected,  new  members  of  the  faculty 
were  called  to  assist  in  the  ever  InereaBing  labor,  and  more  students 
swarmed  through  its  balls. 

The  man  at  the  head  was  instant  in  season  and  out  of  season. 
With  him  it  was  the  University  first,  last,  and  all  the  tinie»  and  the 
University  received  the  best  that  he  had  to  give.  Those  who  were 
closest  to  him  were  astonished  at  the  marvelous  capacity  of  the 
man.  Lines  of  care  soon  began  to  make  their  appearance  upon 
that  young  face.  Weariness  settled  down  upon  that  vigorous 
fram#,  and,  to  add  to  the  burdens,  his  oldest  bod,  William  Appleton 
SnoWj  was  drowoed  in  the  Bay  of  San  Francisco,  in  the  discharge 
of  his  duty  as  a  newspaper  reporter,  at  the  time  of  the  return  of  the 
Twentieth  Kansas  regiment  from  the  Philippine  Islanda.  It  was 
a  stunning  blow,  from  which  the  doctor  never  fully  recovered. 
Worn  out  and  broken  in  health  he  went  to  Europe  for  a  year  to 
Bcover  if  possible  his  old4irae  vigor.  On  his  return  he  resumed 
"his  duties  as  chancellor,  apparently  as  strong  as  ever  in  both  body 
and  mind,  but,  finding  the  work  heavier  than  he  had  anticipated, 
be  resigned  in  IWl.  The  board  of  regents,  however,  reelected  him 
to  his  former  chair  in  the  University-  He  at  once  resumed  his 
duties  among  the  buttertlies,  moths  and  beetles,  and  making  his 
reiiorts  of  Kansas  weather.  He  enjoyed  it-  Frequently  he  was 
beard  to  say,  **How  happy  I  am,  now  that  I  am  relieved  of  the 
chaneellorsbip,  and  can  do  the  work  that  I  love  best."  He  still 
looked  forward  to  many  days  of  usefulness;  his  eye  seemed  to  be 
as  keen  as  that  of  an  eagle,  his  mind  as  bright  and  clear  as  ever, 
and  his  intercourse  with  his  family  and  friends  as  free  as  in  the 
days  of  old.  But  the  burdens,  the  anxieties,  and  the  cares  of  a 
bu^y  life  could  no  longer  be  cast  aside.  He  was  compelled  to  de- 
sist from  bis  labors.     He  went  North  and  East,  only  to  meet  every- 
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where  an  enemy  that  would  not  down  at  his  bidding.  It  was  a 
terrific  struggle.  On  the  21st  of  September,  1908,  the  end  came, 
and  a  great  soul  went  across  **the  bar."  His  wife,  Mrs.  Jane 
Appleton '  Snow,  to  whom  he  was  married  in  1868,  one  son  and 
three  daughters  survive  him. 

Doctor  Snow  was  one  of  the  seventeen  men  who  organized  the 
Kansas  ^Academy  of  Science,  in  186S,  and  he  continued  to  be  an 
active  member  all  his  life.  He  published  in  the  Transactions  of 
the  Kansas  Academy  over  100  scientific  articles.  He  wrote  for 
other  scientific  journals  and  magazines,  among  them  the  American 
Naturalist,  Science,  Transactions  of  the  Kansas  Historical  Society, 
Kansas  Educational  Journal,  Bulletin  Nuttali  Ornithological  Club, 
and  Kansas  Science  Bulletin. 

The  trend  of  Doctor  Snow's  mind  and  tastes  was  along  the  lines 
of  natural  science.  Nature  was  to  him  an  open  book,  which  he 
read  with  ever- increasing  interest.  He  was  a  crowned  prince  in 
the  realm  of  nature. 

Doctor  Snow  was  a  member  of  many  scientific  societies.  He 
corresponded  with  men  of  science  in  other  lands,  and  was  recog- 
nized as  a  scientist  of.high  rank.  His  praise  was  upon  the  lips  of 
men  everywhere.  Only  a  little  while  ago,  a  widely  celebrated  man 
remarked  of  Doctor  Snow:  "What  a  grand,  glorious,  wonderful 
man  he  is.''  Snow  Hall  was  named  in  his  honor.  The  Spooner 
Library  building  was  erected  out  of  funds  left  to  the  University  by 
his  uncle,  W.  B.  Spooner.  of  Boston.  The  bequest  was  made  be- 
cause Doctor  Snow  was  in  the  Kansas  University.  He  saved  to  the 
state  of  Kansas  hundreds  of  thousands  of  dollars  by  his  discovery 
of  the  chinch-bug  fungus.  The  collections  that  he  made  from 
year  to  year,  now  in  the  museum  of  natural  history,  have  a  monetary 
value  of  not  less  than  a  hundred  thousand  dollars.  Truly,  the 
state  of  Kansas  is  a  debtor  to  this  her  first  scientist. 

Dr.  Snow  lived  a  blameless  life,  at  peace  with  all  mankind, 
happy  in  his  family  relations,  a  true  Christian — loving  God  and 
loving  man.  He  was  an  earnest,  zealous  student,  a  profound 
scholar,  a  seeker  after  truth  in  the  laboratory,  in  the  fields  and  in 
the  air.  In  his  ofiicial  character  as  professor  or  as  chancellor  he 
was  a  fair  and  square  man,  and  no  respecter  of  persons.  He  loved 
his  country  and  was  willing  to  die  for  her.  He  loved  Kansas,  to 
which  he  gave  all  that  he  had. 

He  was  more  largely  instrumental  than  any  Other  man  in  the 
upbuilding  of  the  University  of  Kansas.  For  forty-two  years  he 
«7atched  over  its  growth  and  in  many  ted  its  progress. 
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He  more  than  any  other  gave  to  the  Uiiivemty  the  lofty  position: 
it  now  holds  in  the  advancement  and  diseeniination  of  science. 
As  a  matter  of  fact,  Doctor  Snow  had  canght  the  niodeTO  scien- 
tific spirit  on  the  wing.  He  im pressed  it  npoo  all  who  came  under 
his  instniotion.  Early  in  his  undergraduate  course  at  Williams 
OoUege  he  felt  its  power.  Later  on,  when  he  was  with  Agassi e  at 
his  marine  laboratory,  it  became  more  fully  developed,  '  Finally^ 
in  the  University,  and  on  the  westeru  plains  and  mountains,  he 
was  under  itfi  complete  control.  It  was  the  passion  of  his  life. 
No  one  will  question  the  assertion  that  at  the  time  of  his  death 
Doctor  Francis  Huntington  Snow  was  the  first  citis^n  of  Kansas, 
and  as  such  his  name  and  fame  will  be  more  enduring  than  a  monu- 
ment of  brass  or  marble.  i 


THE  SCIENTIFIC  PAPERS  OF  DR  FRANCIS  HUNTINGTON  SNOW, 
By  F.  O.  Marvin,  Lawniice. 

The  following  bibliography  of  the  eoientific  writings  of  Doctor 
Bnow  has  been  based  largely  upon  a  list  that  he  himself  prepared 
some  years  ago.  It  has  been  added  to  and  brought  down  to  include 
hie  latest  work,  all  the  material  that  could  be  found  being  gathered* 
In  the  summary  given  no  account  is  made  of  the  monthly  reports 
of  weather  conditions  at  Lawrence,  which  reports  have  regularly 
appeared  in  sundry'  papers  of  the  state.  The  annual  reports  wore 
counted.  The  mere  statistics  of  these  weather  observations  show 
nothing  of  the  faithful  and  constant  daily  care  of  making  them. 
It  was  a  personal  matter  with  Doctor  Snow^  looked  after  by  him- 
self, some  member  of  his  family,  or  by  some  one  under  his  imme- 
diate supervision,  It  is  this  personal  element  that  makes  this  long 
aeries,  extending  over  forty  years,  an  accurate  and  therefore  a  very 
valuable  record. 

No  mention  is  made  in  the  bibliography  of  "The  Observer  of 
Nature/*  This  was  a  small  periodical,  devoted  to  natural  science, 
edited  by  Doctor  Snow,  and  published  at  the  University,  where  it 
had  a  real  iuSuence  in  developing  a  genuine  scientific  spirit.  It 
was  started  in  the  early  *70'8  and  was  issued  for  several  years. 

Doctor  Snow  possessed  a  simple  and  direct  style,  expressing  his 
thought  with  clearness  and  in  good  diction.  His  writing  as  well 
aa  his  speech  showed  energy  and  enthusiasm.  It  oould  not  be 
otherwieet  for  these  were  qualities  that  were  ingrained  in  the  very 
nature  of  the  man, 
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LIST  OF  SCIENTIFIC  PAPERS. 

1868  to  1908. 

Complete  series  of  monthly  and  annual  meterological  reports  fiom  1868 
to  the  present  time,  based  upon  personal  observations  for  that  period.  The 
reports  are  published  monthly  in  bulletin  f orm»  and  republished  in  many 
state  papers.  Annual  reports  are  published  in  the  biennial  reports  of  the 
State  Board  of  Agriculture. 

Also,  15  papers  published  in  Trans.  Kan.  Acad.  Sci.,  I  to  XII. 

the  Study  of  Plants.    Kan.  Ed.  Jour.,  V,  pp.  4-6. 

1870.  + 

Natural  Science  a  Necessity  in  our  {Public  Schools.  Kan.  Ed.  Jour., 
VII,  pp.  144-151. 

Catalogue  of  Plants  Seen  in  Kansas  by  J.  H.  Carruth,  with  Dr.  F.  H. 
Snow  and  E.  Hall.    Trans.  Kan.  Acad.  Sci.,  I. 

1871.  + 

The  Higher  Education  of  Women.^    Kan.  Ed.  Jour.,  VIII,  pp.  307-821. 

The  Birds  of  Kansas.  Read  at  fourth  meeting  Kansas  Academy  of  Sci- 
ence. 

1872. + 

Catalogue  of  the  Birds  of  Kansas.  Trans.  Acad.  ScL,  I,  pp.  375-386  (282 
species  enumerated);  Kan.  Ed.  Jour.,  April,  p.  8;  Trans.  Kan.  St.  Bd.  Agri. 

The  Climate  of  Kansas.  Trans.  Kan.  Acad.  Sci.,  I,  pp.  397-407;  Trans. 
Kan.  St.  Bd.  Agri. 

The  Claims  of  the  Natural  Sciences.     Kan.  Ed.  Jour.,  pp.  253-263.    Read 
V  at  fourth  meeting  Kansas  Academy  of  Science. 

A  Catalogue  of  the  Birds  of  Kansas,  second  edition.  Kansas  City  Bulle- 
tin, steam  book  and  job  printers  and  engravers;  a  pamphlet  of  16  pages. 

Additions  to  the  Catalogue  of  the  Birds  of  Kansas.  Am.  Nat.,* VI,  pp. 
484. 

1874.  + 

Observations  on  the  Use  of  the  Antennae  of  Polyphylla  varHolosa  Har- 
ris.   Trans.  Kan.  Acad.  Sci.,  Ill,  pp.  27,  28. 

Additions  to  the  Catalogue  of  Kansas  Birds.  Trans.  Kan.  Acad.  Sci., 
Ill,  pp.  30,  31  (9  species  added). 

1875.  + 

Third  edition  of  Catalogue  of  Kansas  Birds.  An.  Rep.  Kan.  St.  Bd. 
Agri.,  IV,  pp.  128-139  (295  species  enumerated). 

The  Rocky  Mountain  Locust.  Caloptenus  spretus  Uhler.  Trans.  Kan. 
Acad.  Sci.,  IV,  pp.  26-28. 

The  Fishes  of  the  Kansas  River  at  Lawrence.  An.  Rep.  Kan.  St.  Bd. 
Agri.,  IV,  pp.  139-141.  Read  at  third  meeting  of  State  Natural  History 
Society,  1870. 

The  Larva  and  Chrysalis  of  the  Sage  Sphinx,  Sphinx  lugens  Walker, 
(Eremitoides  Streckerr).     Trans.  Kan.  Acad.  Sci.,  IV,  pp.  28,  29. 

Catalogue  of  the  Lepidoptera  of  Eastern  Kansas.  Trans.  Kan.  Acad. 
Sci.,  IV,  pp.  29-59  (503  species  enumerated). 

The  Best  Means  of  Defense  against  the  Insect  Enemies  of  the  Horticul- 
turist.   Trans.  Kan.  St.  Hort.  Soc.,  V,  pp.  104-112. 


30 


Kmisas  Acadeviy  of  Science. 


r  i8?6.  ^ 

List  of  Coleopt«ra  Collected  in  Colorado  in  June,  July  and  Au^umt  by  the 
Kan»&m  University  Scientific  Exfvedition.  Trans.  Kan,  Acad,  Scl,  V,  pp. 
15-20  (enumerates  304  species) . 

The  Relation  of  Birds  to  Agriculture.  Trans.  Kan,  St,  Hort*  Soc<,  VI, 
pp.  62-75. 

1877. 

Addition  to  the  Catalogue  of  Kansas  Birds.    Trans.  Kan*  Acad.  ScL^  VI, 
iP*  38  (enumerates  7  species  and  2  varieties), 
f       Amhlychita  eylindriformis  Say.     Trans.  Kan.  Acad.  Sci.,  VI,  pp.  29-32, 

The  Insects  of  Wallace  County,  Kansas.  Trans.  Kan.  Acad.  Sci.,  VI, 
pp.  61-71  (Coleoptera,  316  species ;  Lepidoptera,  45  species) . 

Hunting  Amblychila.    Am,  Nat,,  XI,  pp.  731-735. 

List  of  Leptdoptera  Collected  in  Colorado  in  June,  July  and  August  by 
the  Kansas  University  ScientiBe  Expedition  of  1878,  Trans,  Kan,  Acad. 
Sci.t  VI^  pp.  70-75  (enumerates  104  species). 

List  of  Coleoptera  Collected  near  Dome  Rock,  Platte  Canon,  Colorado, 
by  the  Kansas  University  Scientific  Expedition  for  1878.  Trans.  Kan.  Acad. 
Sci,*  VI,  pp,  75-7t>  (enumerates  94  species), 

1878, 
On  the  Dermal  Covering  of  a  Mosasauroid  Reptile,    Trans,  Kan.  Acad, 
Sci.*  VI,  pp^  54-68;  pL  I,  Kan.  City  Rev.  Sci. 

1880. 
The  Climate  of  Kansas.    Sec.  Bien.  Rep,  Kan.  St.  6d,  Agri.,  VII,  pp. 
462-475. 

List  of  Lepidoptera  Collected  near  Idaho  Springs,  Colo,,  by  the  Kansas 
University  Scientific  Expedition  for  1879,  Trans.  Kan.  Acad.  Sci.^  Vll,  pp* 
61-63  (enumerates  180  species) . 

List  of  Coleoptera  Collected  in  Santa  Fe  Canon,  New  Mexico,  by  the 
.Kansas  University  Scientiiic  Expedition,  Trans,  Kan.  Acad.  Sci,»  VI T,  pp» 
^70-73  (enumerates  237  species). 

Douglas  County  Additions  to  the  List  of  Kansas  Coleoptera  in  1879-'d0* 
Trans.  Kan.  Acad.  Sci..  VI I,  pp.  78,  79  (enumerates  144  species). 

Preliminary  List  of  the  Hymenoptera  of  Kansas.  Trana.  Kan.  Acad. 
Sci.,  VII,  pp,  97-101  (enumerates  186  species). 

Additions  to  the  List  of  Kansas  Lepidoptera.  Trans,  Kan.  Acad.  Sci., 
VII,  pp,  102-105  (enumerates  140  species). 

Larva  of  Eurycreon  rantalis  Queti  (Web-worm).     Psyche^  111,  p,  127. 

1881, 
List  of  Lepidoptera  and  Coleoptera  Collected  in  New  Mexico  by  the  Kan- 
sas   University  Scientific    Expedition.    Trans.  Kan.  Acad.  Sci.,  VIII,  pp. 
36-46  (315  species  Lepidoptera,  53  sp.  nov. ;  514  Coleoptera,  IT  sp.  nov. ) 

1882. 
Additions  to  the  List  of  KansaH  Coleoptera  in  1881-*8L    Trans.  Kan. 
Acad,  Sci.,  VIII,  p,  58  (49  species). 

On  Afuffca  dom^stica  versus   Vespa  oceidenMis  Cresson.     Psyche,  III, 

p.  339. 

1882. 

A  New  Museum  Peat,  Trogod&rma  iuraale.  Psyche,  11 L  pp.  351,  352. 
June. 

The  Snake  Bird  in  Kansas.    Bull.  Nuttall  Ornithological  Club,  VII,  p.  61. 
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Three  Noxious  Insects— the  Forest  Handmaid-moth,  the  Maple-worm, 
and  the  Ck>dlinR-moth.    Second  Quart  Rep.  Kan.  St.  Bd.  Agri.  pp.  93-101. 

Hominivorous  Habits  of  LucUia  macellaria,  the  Screw-worm.  Psyche, 
3V,  pp.  27-80. 

Three  Injurious  Insects— the  Tree-cricket,  the  Raspberry  Saw-fly,  and 
the  Screw-worm.    Mo.  Rep.  Kan.  St.  Bd.  Agri.  for  May,  pp.  6-12. 

Injurious  Insects  and  How  to  Destroy  Them.  First  Quart.  Rep.  Kan. 
St  Bd.  Agri.,  pp.  39-48. 

1884. 

Insects  Injurious  to  Wheat  Fourth  Bien.  Rep.  Kan.  St.  Bd.  Agri.,  IX, 
pp.  604^11,  pis.  I,  II. 

Preparatory  Stages  of  Hyperchiria  zephyria,  Grote.  Trans.  Kan. 
Acad.  Sci.,  IX,  pp.  61,  62. 

List  of  Lepidotera  and  Coleoptera  Collected  in  New  Mexico  by  the  Kan- 
sas University  Scientific  Expedition  of  1883-'84.  Trans.  Kan.  Acad.  Sci., 
IX,  pp.  65-69  (Lepidoptera  82,  Coleoptera  148). 

Paris  Green,  London  Purple  and  Pyrethrum  as  Insecticides.  Mo.  Rep. 
Kan.  St.  Bd.  Agri.  for  April,  pp.  19-27. 

Is  the  Rainfall  of  Kansas  Increasing?  Trans.  Kan.  Acad.  Sci.,  IX,  pp. 
101-103. 

1886. 

On  the  Discovery  of  a  Fossil  Bird-track  in  the  Dakota  Sandstone.  Trans. 
Kan.  Acad.  Sci.,  X,  pp.  3-6,  pi.  I. 

Injurious  Insects  from  July  to  September— the  Hessian  Fly,  the  Wheat- 
straw  Worm,  the  Corn-root  Worm,  the  Strawberry-root  Worm,  and  the 
Grape  Phylloxera.  Quart.  Rep.  Kan.  St.  Bd.  Agri.  for  quarter  ending  De- 
cember 31,  pp.  152-157.  • 

The  Chinch-bug.  Fifth  Bien.  Rep.  Kan.  St.  Bd.  Agri.,  X,  pt.  II,  pp. 
158-167. 

Pear  Blight.  Rep.  Kan.  St  Bd.  Agri.  for  quarter  ending  March  31,  pp. 
a-13. 

Injurious  Insects— the  Hessian  Fly,  the  Wheat-straw  Worm,  and  the 
Web- worm.    Mo.  Rep.  Kan.  St.  Bd.  Agri.  for  June,  pp.  5-18. 

Is  the  Rainfall  of  Kansas  Increasing?    Science,  January  2,  pp.  12,  13. 

1887. 

The  Purslane  Worm,  Capidryas  gloveri  Grote.    Science,  X,  p.  168. 

Loco-weed.    Science,  January  28,  p.  92. 

Is  There  a  Venomous  Lizard?    Science,  XI,  p.  50. 

Is  the  Rainfall  Increasing  on  the  Plains  ?    Science,  XI,  p.  168. 

Aechmophorus  occidentalia  in  Kansas.     Auk.,  V,  p.  201. 

1888. 

On  the  Discovery  and  Significance  of  Stipules  in  Certain  Dicotyledonous 
Leaves  from  the  Dakota  Rocks.    Trans.  Kan.  Acad.  Sci.,  XI,  pp.  33-35. 

The  Logan  County  Nickel  Mines.    Trans.  Kan.  Acad.  Sci.,  XI,  pp.  39-42. 

Three  New  Kansas  Birds.    Trans.  Kan.  Acad.  Sci.,  XI,  pp.  62-63. 

A  Comparison  of  the  Records  of  the  Two  Anemometers  at  the  University 
of  Kansas.    Trans.  Kan.  Acad.  Sci.,  XI,  pp.  107-109. 

The  Chinch-bug,  Blissus  leucoptenis  Say.  Rep.  Kan.  St.  Bd.  Agri.  for 
quarter  ending  March,  pp.  127-131 ;  Sixth  Bieo  ~  i|».  206-208. 
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Insects  Injurious  to  Wheat  -the  Hessian  Fly  and  the  Fall  Web-worm. 
Fourth  Bien,  Rep.  Kan.  St,  Bd  A^ri.,  pp.  604-611. 

1889. 

The  Chinch-bu^.  Proc.  Eighteenth  An.  Meeting  Kan.  St  Bdi,  Agri,, 
Jan  ,  pp.  78-81. 

On  Experiments  for  the  Artificml  Dissemination  of  a  Contagious  Disease 
Among  Chinch-bugs.     Trans.  Kan.  Acad.  ScL^  XII,  pp.  34-37. 

Polluted  Water.     Fifth  An.  Rep.  Kan.  St  Bd.  Health,  pp.  337-343. 

The  Mode  of  Respiration  of  the  Common  Salamander,  Ambl^stamu 
mav&rtium.    Trans.  Kan.  Acad,  Sci.,  XII,  pp.  3l-32»  fig. 

The  Curve  of  Mean  Daily  Temperature  for  Twenty  Years  (18^-'88)  at 
Lawrence,  Kan,    Trans.  Kan.  Acad.  Sci.,  Xlf,  pp.  52-53. 

1S90. 

Nijtes  on  Some  Kansas  Meteorites  (Kiowa  county).  Science,  XVI,  May 
9:  Trans,  Kan.  Acad.  Sci.,  XII. 

Description  of  the  Washington  county,  Kansas,  Meteorite,  Science, 
XVI,  July  18, 

Experiments  in  1890  for  the  Destruction  of  Chinch* bugs  in  the  Field  by 
the  artificiai  DiBsemination  of  Contagious  Disease.  Seventh  Bien.  Rep. 
Kan.  St  Bd.  Agri.,  XII.  pt  H,  pp.  1S4-188. 

Experiments  in  1890  for  the  Artificial  Dissemination  of  Contagious  Dis- 
eases Among  Chinch- bags.  Trans,  Kan.  Acad,  Sci.,  XII,  pp.  U9-122;  Proc, 
Eighteenth  An.  Meeting  Kan.  St.  Bd.  Agri.,  pp,  143-144. 

The  Chinch- bug.     Fifth  Bien.  Rep.  Kan.  St,  Bd.  AgrL,  p.  156. 

Inaugural  Address  as  Chancellor  of  the  University.  Commencement 
Addresses,  pp.  21-48. 

Another  Meteorite  from  Kiowa  County,  Kansas*    Science,  XVI,  pp.  39^0. 

Insects  Injuring  Kansas  Wheat.     St.  Bd.  Agri.,  April,  pp.  7-10, 

Experiments  for  the  Destruction  of  Chinch- bugs  in  the  Field  by  the  Arti- 
ficial Introduction  of  Contagious  Diseases.     Insect  Life,  III,  pp.  279-284. 

Contagious  Diseases  of  the  Chinch-bug,  First  An,  Hep.  Exp.  Sta.,  Uni- 
versity of  Kansas,  pp,  1-219,  pis.  I-III. 

A  New  Kansas  Meteorite  (the  Tonganoxie) .     Science,  X VU,  p.  3. 

1892. 

Contagious  Diseases  of  the  Chinch-bug.  Second  An*  Hep,  Dir.  Univer- 
sity Exp.  Sta,,  pp.  1-56. 

The  Chinch-bug  Disease  and  Other  Notes.     Insect  Life,  IV,  pp,  69-72, 

Chinch-bug,  Experiments  in  1892  for  their  Destruction  by  Disease. 
Eighth  Bien.  Rep.  Kan,  St  Bd,  Agri,,  pt  II,  pp.  248-25S. 

Two  Grain  Insects.  Bull.  Dept,  Etom.,  University  of  Kansas,  pp.  I-IO, 
pL  (with  V,  L.  Kellogg). 

Experiments  for  the  Destruction  of  Chinch- bugs  by  Infection.  Psyche, 
VI,  pp,  225-233. 

1893. 

The  Contagious  Disease  of  the  Chinch-bug.  Third  An.  Rep.  Esq),  Sta. , 
University  of  Kansas,  pp.  1-247,  pi.  IV, 
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1894. 

Contagious  Disease  of  the  Chinch-bug.    Fourth  An.    Rep.  Exp.  Sta., 
University  of  Kansas,  pp.  1-50,  pis.  1-IV. 

Work  in  Economic  Entomplogy  at  Kansas  University  for  the  Season  of 
19H.    Insect  Life,  VII,  pp.  141-144,  figs. 

Results  of  Chinch-bug  Experiments.    Quart.  Rep.  Kan.  St.  Bd.  AgrL, 
March,  pp.  108-116. 

Periodicity  in  Kansas  Rainfall  and  Possibilities  of  Storage  of  Excess  of 
Rainfall.    Ninth  Bien.  Rep.  Kan.  St.  Bd.  Agri.,  pp.  838-340. 

The  Doctrine  of  Evolution,  Commencement  Address  at  Howard  Payne 
Collie.    Howard  Payne  Exponent,  V,  pp.  216-235. 

1896. 

Contagious  Disease  of  the  Chinch-bug.  Sixth  An.  Rep.  Dir.  University 
of  Kansas  Exp.  Sta.,  pp.  1-39,  pis.  I-IV. 

Popular  Education  in  Europe.    Rep.  ^an.  St.  Bd.  Agri.,  March,  pp. 

216-221. 

1897. 

The  More  Destructive  Grasshoppers  of  Kansas.  Bull.  Dept.  Entom., 
Oct.,  pp.  1-17,  pis.  I-IV  (with  S.  J.  Hunter). 

1900. 
The  Beginnings  of  the  University  of  Kansas.    Trans.  Kan.  Sti  Hist.  Soc., 
VI,  pp.  70-76. 

1903. 
Notes  on  the  Birds  of  Kansas,  and  a  revised  catalogue.    Trans.  Kan. 
Acad.  Sci.,  XVIII. 

1904. 

Notes  on  Kansas  Birds.    Trans.  Kan.  Acad.  Sci..  XIX. 

1905. 

Notes  on  Kansas  Birds.    Trans.  Kan.  Acad.  Sci.,  XIX. 

Some  Results  of  the  University  of  Kansas  Entomological  Expeditions  to 
Oalveston  and  Brownsville,  Tex.,  in  1904  and  1905.  Trans.  Kan.  Acad. 
Sci.,  XX,  pt.  I. 

Some  Results  of  the  University  of  Kansas  Entomological  Expeditions  to 
Arizona  in  1904  and  1905.    Trans.  Kan.  Acad.  Sci.,  XX,  pt.  I. 

1906. 

Additions  to  the  List  of  Kansas  Birds.    Trans.  Kan.  Acad.  Sbi.,  XX,  pt.  11. 

Change  in  the  Climate  of  Kansas.    Trans.  Kan.  Acad.  Sci.,  XX,  pt.  II. 

Is  the  Gila  Monster  a  Poisonous  Reptile?  Trans.  Kan.  Acad.  Sci.,  XX, 
pen. 

List  of  Species  of  Hymenoptera,  collected  in  New  Mexico,  1883-'84;  Kan- 
sas Entomological  Expeditions  of  1902,  1903,  1904,  1905, 1906.  These  collec- 
tions were  made  at  several  points  in  Arizona.  Trans.  Kan.  Acad.  Sci.,  XX, 
pt  II. 

SUMMARY. 

Meteorolgy,  —A  complete  series  of  monthly  and  annual  reports  on  the 
weather  at  Lawrence,  from  1868  to  1908;  40  annual  reports.     Also,  24  papers. 

Omitholoffy,—lQ  papers,  of  which  9  are  lists  of  birds  known  in  Kansas. 

Entomology.— 5S  papers,  of  which  16  are  lists  of  collections  at  various 
times  and  places,  11  relate  to  structure  or  habits,  and  31  to  the  economic 
influence  and  importance  of  insects. 
-3 
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Fishes.  —1  paper. 

Reptiles,^ A  papers. 

Botany,  —4  papers. 

Meteorites,— A  papers. 

General  Science,  —3  papers. 

Education,—!  papers. 

A  total  of  161  papers;  63  papers  before  the  Kansas  Academy  of  Science. 


PROFESSOR  SNOW  AS  A  TEACHER. 

By  W.  C.  Stevens.  Lawrence. 

We  can  best  understand  Professor  Snow  as  a  teacher  by  calling 
to  mind  the  conditions  under  which  his  reputation  in  this  field 
was  made.  This  was  before  he  was  called  to  the  chancellorship  in 
1890,  when  the  daily  sessions  extended  from  nine  o'clock  till  one, 
leaving  the  rest  of  the  day  to  be  used  as  the  teacher  chose.  He 
elected  to  return  after  dinner  and  work  in  his  museum  until  supper 
time.  Again,  we  must  recall  how  many  branches  of  study  he  un- 
dertook to  teach.  They  were  zoology,  botany,  geology,  physiology, 
meteorology,  and  comparative. anatomy.  It  is  clear  enough  that 
building  up  the  museum  as  he  did,  and  carrying  on  these  numerous 
branches  of  science  in  the  classroom,  his  reputation  could  not  be 
achieved  by  profound  scholarship  in  any  one  of  them.  Neverthe- 
less, it  is  very  clear  to  any  one  who  was  fainillar  with  the  inside  of 
the  University  in  what  we  now  call  the  old  days,  that  Professor 
Snow  had  a  reputation  as  a  teacher  second  to  none,  and  he  was 
considered  our  big  man  amongst  the  students  and  abroad  over  the. 
state. 

Let  us  hark  back,  and  in  memory  enter  his  classrooms  and  see 
him  at  work  there.  We  see  his  room  filled  with  students.  We 
see  him  enter  with  sprightly  step  and  smiling  face.  A  friendly 
feeling  between  teacher  and  students  pervades  the  room.  The  roll 
is  called,  the  text-book  is  opened  on  the  teacher's  desk,  and  the 
recitation  begins.  Questions  on  the  day's  lessons  are  asked  clearly 
and  forcibly ;  the  ineflFective  answer  is  passed  over  without  re- 
proach, and  the  successful  one  is  rewarded  with  a  smile.  Thus  the 
hour  of  friendship  and  good  will  is  passed,  and  the  students  feel  a 
surprising  amount  of  interest  in  the  subject,  considering  the  charac- 
ter of  the  text-books  then  in  vogue;  for  it  must  be  admitted  that 
they  were  about  as  barren  and  dry-as  dust  as  such  things  well 
could  be.  They  were  the  dry  skeletons  of  science  swinging  and 
creaking  in  the  wind;  but  in  the  classroom  the  rare  personality  of 
the  teacher  draped  them  about  until  they  became  comely,  and,  for 
the  moment,  fair  to  behold.     About  half  of  the  time  in  elementary 
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zoology  and  botany  was  spent  in  the  laboratory,  where  enough 
gross  anatomy  was  looked  into  to  enable  the  students  to  find  the 
scientific  names  by  means  of  Qray's  Manual  and  Jordan's  Manual 
of  the  Vertebrates. 

It  was,  of  course,  a  physical  impossibility,  with  classes  as  large 
as  Professor  Snow  had,  for  him  to  spend  much  time  with  any  one 
student,  and  the  renowned  method  of  Agassiz  bad  to^  prevail.  A 
single  class  filled  the  south  and  west  rooms  now  occupied  by  the 
Greek  museum,  and  although  one  of  these  rooms  lacked  the  teacher's 
presence  for  half  of  the  time  order  and  diligent  work  prevailed. 
Once,  the  writer  remembers,  the  boys  barricaded  the  door  between 
the  two  rooms  with  a  movable  blackboard  and  proceeded  to  indulge 
in  horse-play.  The  teacher  forced  his  way  in  and  stood  at  the 
entrance  laughing.  The  boys  applauded  and  settled  back  into  good 
order  without  a  word  of  remonstrance  or  reproach  from  the  teacher, 
and  nothing  of  the  kind  again  occurred. 

Extensive  as  was  the  ground  covered  by  Professor  Snow's  teach- 
ing in  the  latter  part  of  the  '80's  he  broadened  it  still  more,  adding 
animal  histology,  plant  histology,  entomology  and  systematic 
botany;  and  this  was  at  a  time  when  he  had  but  one  assistant, 
whose  time  and  interest  were  mainly  devoted  to  the  museum.  One 
wonders  at  Professor  Snow's  courage  in  this.  It  must  be  remem- 
bered that  throughout  his  own  college  course  he  had  devoted  him- 
self to  the  classics  and  mathematics,  and  he  bad  undertaken  the 
work  in  science  here  without  any  technical  preparation.  The  use 
of  the  microscope  and  the  whole  German  scientific  literature  were 
sealed  books  to  him ;  nevertheless  he  pushed  eagerly  into  the  then 
newest  fields  of  his  sciences,  equipped  his  department  with  micro- 
scopes and  gave  instruction  to  large  classes  of  students  where  he 
himself  was  in  the  first  stages  of  learning.  One  phase  of  his  char- 
aoter  permitted  him  to  do  this  without  serious  danger  to  himself  or 
bis  students — his  absolute  frankness  and  honesty,  which  kept  him 
from  misleading  where  he  was  not  sure  of  his  ground. 

Thoughts  of  this  phase  of  his  character  call  to  mind  his  attitude 
towards  evolution,  which,  when  he  espoused  it,  was  a  very  unpopu- 
lar cause.  Without  a  college  training  in  biology,  nevertheless  his 
clear  and  logical  mind  was  able  to  perceive  the  soundness  of  Dar- 
win's conclusions,  even  at  a  time  when  the  great  Agassiz  was  with- 
holding his  approval.  And  with  conviction  once  attained  Professor 
Snow  never  faltered  in  bis  fidelity  to  it.  His  annual  lectures  on 
eTolation  at  the  Ur  «  enthusiastic,  clean-cut,  and  con- 

▼inoiiig  to  the 


36 


Kansas  Academy  of  Science. 


A  word  must  be  said  about  his  lectures  before  the  studentfi  in 
the  various  courses.  His  nourse  in  physiology  and  hygietie  was 
entirely  a  lecture  course,  and  he  occasionally  lectured  in  the  other 
courses.  The  lectures  were  clear,  simple,  and  straightforward,  and 
were  delivered  in  a  charming  manner, 

Wliat  was  the  secret  of  Professor  Sdow^s  su excess  as  a  teacher  ?  ' 
There  was  no  secret  about  it.  Clear  as  day  it  was  due  to  his  per- 
sonality. He  was  friendly,  he  was  kind,  he  was  patient,  he  wafli 
honest,  he  was  lucid  and  forceful  in  speech,  be  was  enthusiastic; 
and  above  all  and  under  all  was  bis  manliness  and  fearless n ess. 
These  characteristics  won  for  him  the  respect,  the  admiration  and 
the  affection  of  the  hundreds  of  students  who  came  under  his  tute- 
iage.  In  after^years  we  loved  to  recall,  not  so  much  that  we  had 
studied  botany  and  zoology  at  the  University,  as  that  we  had  studied 
them  under  Professor  Snow* 


FRANCIS  HUNTINGTON  SNOW  MEMORIAL. 

The  professor  and  scientific  investigator  to  whose  name  we  do 
honor  to-night  was  foremost  in  all  the  activities  that  have  to  do 
with  scientific  life  at  the  State  University,  Doctor  Snow  wag  one 
of  the  six  charter  members  of  the  Iota  chapter  of  the  society  of  the 
Sigma  Xi,  which  was  founded  at  the  University  fn  1890.  Four  of 
the  members,  altliough  more  than  eighteen  years  have  elapsed,  are 
still  members  of  the  University  faculty.  He  frequently  contributed 
papers  for  the  edification  of  the  society,  especially  on  hie  favorite 
topics  meteorology  and  entomology,  as  well  as  graphic  descriptions 
of  his  scientific  expeditions,  Not  long  before  his  health  began 
finally  to  fail  he  entertained  the  society  at  his  home,  and  gave  a 
very  complete  history  of  the  chinch* bug  investigation.  Doctor 
Snow  was  for  some  time  vice-president  of  the  Bigma  Xi.and,  later, 
president  for  a  term  of  two  years. 

Some  of  the  older  students  will  remember  Doctor  Snow  better 
as  a  tneniber  of  the  original  Science  Club,  which  met  on  Friday 
evenings  to  discuss  general  scientific  subjects.  In  looking  over  the 
files  of  the  annual  meetings  for  the  presentation  of  original  work 
done  by  the  different  departments,  his  name  is  found  as  a  frequent 
contribut"»r.  Hie  enthusiasm  at  the  Science  Chib  met^ings  was 
contagioos,  and  the  result  fa  seen  to>day  in  the  biological  students 
all  over  the  country,  who  were  first  inspired  to  scientific  research 
by  his  voice  and  example. 

The  stadente  of  the  late  '80*8  will  not  readily  forget  how  Doctor 


Memorial  Addresses.  37 

Snow  entered  into  the  spirit  of  the  occasion  at  the  Science  Club  "It/' 
Here  professorial  dignity  was  for  the  time  laid  aside,  and    the 
members  vied  with  each  other  in  writing,  and,  sometimes,  in  acting  . 
▼igoroos  burlesques  of  the  formal  scientific  papers  of  the  year. 

The  firm  hand-grasp,  the  hearty  greeting  and  the  unselfish  help 
that  Doctor  Snow  gave  in  all  scientific  activities  will  always  be 
missed  in  Lawrence.  

By  J.  W.  Bbbdi.  Blooiniiiffton.  Ind. 

To  the  minister  and  teacher  is  given  the  privilege  of  teaching 
by  precept,  but  to  the  teaching  investigator  is  given  the  rare  privi- 
lege of  teaching  by  example.  It  is  this  example  that  inspires  the 
sincere  and  able  student  to  a  life  of  devotion  to  the  discovery  of 
new  truths  for  the  benefit  of  mankind.  To  Professor  Snow  more 
than  to  any  other  person  we  must  look  as  the  father  of  scientific 
research  in  Kansas  and  the  West.  In  his  death  it  suffers  an  irrep- 
arable loss. 


By  A.  H.  Thompson.  Topeka. 

I  do  not  deem  myself  worthy  to  discuss  the  topic  before  us,  but 
cannot  refrain  from  adding  my  tribute  to  the  memory  of  our  dear 
friend,  from  the  standpoint  of  the  amateur  and  the  layman.  He 
was,  in  a  special  sense,  the  frieftd  and  helper  of  the  amateur,  and 
never  tired  of  giving  his  time  and  attention  to  the  uninformed 
seeker  after  the  truth.  I  recall  with  pleasure  his  many  visits  to 
my  house,  when  we  would  sit  ffur  into  the  small  hours,  discussing 
scientific  topics,  and  especially  the  exciting  and  weighty  questions 
of  evolution  and  Darwinism,  which  were  occupying  the  attention 
of  the  scientific  world. 

But  it  is  of  his  charming  and  winsome  personality  that  I  wish 
most  to  speak.  His  was  a  most  sweet  and  winning  character,  and 
that  was  a  power  with  him  everywhere.  I  can  easily  understand 
his  success  in  the' classroom,  for  he  drew  the  students  to  him,  as  he 
did  every  one,  and  invested  the  dry  facts  of  science  with  an  inter- 
est that  remained  a  blessed  heritage  with  them  ever  afterwards.  I 
well  remember  the  dedication  of  Snow  Hall,  which  I  had  the  pleas- 
ure of  attending.  I  remember  how  the  students  carried  Professor 
Snow  on  their  shoulders  to  the  hall  and  back,  and  how  be  enjoyed 
it  as  much  as  any  of  the  boys.  Prof.  F.  D.  Cope,  the  brilliant 
paleontologist  of  Philadelphia,  gave  the  address,  and  we  went  to 
dine  at  Professor  Snow's  with  him  and  spent  a  never-to-be-forgot- 
ten day. 

The  cause  of  science  and  of  the  Academy  Profes- 
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8or  Snow  in  the  oaase  of  making  them  popular  with  the  people  at 
large  than  oan  be  realized.  With  Professor  Madge,  who  was  also 
popular  with  the  people,  muoh  more  is  due  to  him  than  oan  ever 
be  estimated.  Such  as  he  it  is  that  add  to  the  pleasures  and  en- 
thusiasms of  life  and  make  the  world  the  better  for  having  lived 
in  it. 


DOCTOR  SNOW  AS  TEACHER. 

By  L.  E.  Sayrb.  Lawrence. 

It  would  be  impossible  for  me,  in  the  time  which  I  feel  allowed 
to  occupy,  to  express  in  detail  the  thoughts  that  come  to  me  as  one 
who  has  the  privilege  of  referring  to  Doctor  Snow  as  an  instructor. 
I  should  be  glad  if  time  were  allowed  to  recount  the  delightful  ex- 
periences with  him  as  a  teacher,  and  to  recount  the  many  ways  in 
which  he  ^as  a  help  and  inspiration  in  the  work  of  my  own  special 
department.  When  the  School  of  Pharmacy  was  organized,  in  1885 
he  was  one  of  the  first  to  contribute  to  the  development  of  the 
curriculum  and  materially  to  aid  in  the  instruction,  taking  upon 
himself  the  work  in  botany  in  its  various  branches. 

It  is  needless  to  say  that  the  students  coming  in  contact  with 
such  a  man  as  Doctor  Snow  felt  themselves  always  in  the  presence 
of  one  who  could  speak  with  authority,  and  thus  add  a  power  and 
impetus  to  the  work  which  few  men  are  so  capable  of  giving. 

My  own  experience  with  Doctor  Snow  as  an  instructor  has  been 
that  of  a  pupil  rather  than  as  a  colleague.  Although  associated 
with  him  in  the  latter  capacity  eince  my  connection  with  the  Uni- 
versity, I  never  could  regard  him  other  than  as  a  leader.  As  a 
teacher,  his  pupils  could  never  feel  a  discouragement  in  the  con- 
sciousness of  their  own  ignorance,  because  Doctor  Snow's  b3lief 
was  that  this  consciousness  of  the  lack  of  knowledge,  which  he 
confessed  himself  to  keenly  feel,  was  a  good  sign  of  a  true  student. 

There  are  those  who  are  satisfied  to  be  instructed  by  books  alone. 
Doctor  Snow's  method  was  that  of  books  supplemented  by  reason 
and  experience.  With  him  the  earth,  the  woods  end  the  wayside 
teemed  with  instruction  and  knowledge.  He  often  expressed  the 
thought  that  he  loved  nature  because  he  thought  it  was  so  truth- 
ful, and  never  led  the  honest  student  astray.  If  you  investigate 
nature  it  conceals  nothing;  if  you  do  not  interpret  it  rightly,  it  is 
charitable  —  is  never  reproachful.  But  nature  is  a  faithful,  patient 
master,  ready  to  instruct,  not  with  the  harsh  discipline  of  the  tutor, 
but  with  the  allurement  which  invites  investigation  and  brings  with 
it  inspiration.     So  imperceptible  is  nature's  teaching  that  one  is 
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unconsoioas  of  being  taught.  This  was  Dootor  Snow's  temper 
toward  a  scheme  of  instruction.  My  impressions  of  Dootor  Snow, 
as  a  teacher  can  be  expressed  in  no  better  way  than  to  say  briefly, 
teaching  with  him  was  a  delightful  task,  and  instruction  from  him 
was  a  delightful  incentive  and  inspiration. 


DOCTOR  SNOW  AS  A  COLLECTOR,  AND  HIS  COLLECTIONS. 

By  Prof.  L.  L.  Dyohi.  Lawrence. 

In  the  Quarter  Centennial  History  of  the  University  of  Kansas, 
in  an  article  entitled  "Reminiscences,"  Prof.  D.  H.  Robinson,  who 
commenced  work  in  the  institution  as  a  colleague  of  Doctor  Snow, 
gives  us  the  following  interesting  information : 

"Our  learned  professor  of  natural  history,  who  has  now  achieved 
more  than  a  national  reputation  in  his  special  line  of  work,  came 
to  the  University  with  the  expressed  desire  of  teaching  the  Greek 
language  and  literature.  To  this  end,  more  perhaps  than  any  other, 
had  tended  all  his  previous  training.  A  severe  classical  course  in 
college,  with  special  attention  to  Greek,  and  a  three  years'  course  in 
Andover  Theological  Seminary,  with  critical  study  of  Greek  and 
Hebrew,  had  given  him  especial  fondness  and  capacity  for  linguis- 
tic studies. 

"  His  knowledge  of  the  natural  sciences,  on  the  other  hand,  was 
mostly  negative — only  the  smattering  that  was  then  taught  in  the 
New  England  classical  college — just  enough  to  make  the  ^darkness 
visible.' 

"He  brought  to  the  duties  of  his  professorship,  therefore,  no 
special  training  in  science,  but  only  the  natural  endowments  of  a 
sound,  vigorous  mind,  sharpened  by  classical  studies,  keen  powers 
of  observation,  a  passion  for  knowledge,  untiring  energy,  and  bound- 
less capacity  for  hard  work.  Thus  equipped,  he  was  elected  pro- 
fessor of  mathematics  and  the  natural  sciences." 

In  this  same  article  it  is  further  stated  that  the  first  scientific 
excursion  undertaken  by  Professor  Snow  was  made  on  Friday  after- 
noon, September  4,  1866.  The  entire  faculty  of  the  University 
(consisting  of  three  persons,  President  Rice,  Professors  Robinson 
and  Snow)  went  on  horseback  up  the  river  to  Cameron's  Bluff  to 
examine  some  petrified  turtles  (presumably  geodes)  that  had  been 
reported  as  seen  in  that  locality. 

It  was  while  sitting  by  a  camp-fire  one  evening  in  New  Mexico 
that  Professor  Snow,  speaking  of  his  first  interest  in  natural  his- 
tory work  and  his  collections,  told  the  writer  that  the  first  specimen 
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be  ever  ooUeoted  and  saved  was  a  snake.  He  put  the  snake  in  a 
jar  of  aloohol  and  placed  it  on  the  mantel.  He  said  that  his  father, 
referring  to  it,  facetiously  called  him  a  professor  of  one  snake.  He 
said  farther  that  a  prairie-chicken  hunt  that  he  and  Professor  Rob- 
inson took  in  the  fall  of  1866,  while  waiting  for  the  first  term  of 
the  University  to  open,  gave  Him  his  first  ideas  about  collecting 
and  studying  birds. 

The  oldest  specimen  I  have  been  able  to  find  in  the  University 
natural  history  museum,  collected  by  Doctor  Snow  himself,  is  a 
snow  gooee,  taken  in  April,  1870.  In  1871, 1872  and  1873  a  consid- 
erable  number  of  bird-skin  specimens  were  collected  by  Doctor 
Snow  and  his  student  assistants.  While  he  was  a  keen  student  of 
birds,  be  never  saved  but  a  few  skins,  and  mounted  no  specimens 
with  bis  own  hands. 

Among  bis  earliest  collections  were  insects.  These,  as  well  as 
other  natural  history  specimens,  were  first  collected  to  illustrate 
lectures  in  the  classroom.  As  he  ti&ught  classes  in  nearly  every 
branch  of  natural  history,  he  thus  laid  the  foundation  for  the 
magnificent  collections  the  Univeiuty  now  possesses.  As  his  work 
progressed  he  made  many  reports  to  this  Academy,  and  its  pages 
are  full  of  lists  of  specimens  (especially  of  insects)  which  he 
secured  on  his  various  expeditions.  However,  his  first  paper  was 
on  **  The  Fishes  of  Kansas  River,'*  and  was  read  before  the  Academy 
September  6,  1870. 

In  1871  he  read  his  first  paper  on  ''The  Birds  of  Kansas,"  and 
in  September,  1S73,  he  read  his  first  paper  on  insects,  entitled  "The 
Lepidoptera  of  Kansas.*' 

SCIENTIFIC   BXPBDITIONS. 

We  will  now  give  a  brief  acoount  of  the  twenty-six  scientific 
expeditions  which  Doctor  Snow  made  during  the  forty-two  years 
he  was  connected  with  the  University.  More  or  less  complete 
recoids  of  fourteen  of  these  expeditions  have  been  published  in 
the  proceedings  of  this  Society.  They  extended  over  parts  of 
veistem  Kansas,  Colorado,  southwestern  Texas,  New  Mexico  and 
Arixona  The  chief  object  of  these  excursions  was  to  make  collec- 
tions of  insects,  thoucrh  he  was  interesteii  in  nearly  every  branch 
cvf  ri&tural  history,  and  encourageil  his  assistants  and  students  to 
c>:l'rct  hinis,  mammals,  reptiles,  fishes  and  plants,  as  well  as  speci- 
iLrns  of  r>?ks.  mineTRls  and  fossils. 

1  Tnr  nrst  collecting  trip  that  IXvtor  Snow  made,  outside  of 
tbr  v-finiTT  of  Lawrence  and  Douglas  county,  was  in  1S76,  to 
Cv-Jorad:  Snrinfirs  and  Pike's  Peak.     Five  members  of  the  gradua- 
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ting  olasB  of  that  year  oiganized  a  scientific  expedition  for  "explo- 
ration in  C!olorado."  Professor  Snow  was  invited  to  accompany  the 
expedition.  During  the  first  week  of  August  the  student  memberM 
of  the  party  returned  home.  Professor  Snow,  his  wife  and  s^io 
Willie — then  about  eight  years  old — remained  until  September  1, 
(Kan.  Acad.  Sci.,  vol.  V,  p.  15.) 

2.  In  1877  Professor  Snow  conducted  an  expedition  to  Wallace 

county,  Kansas.    He  spent  three  weeks  in  camp  along  the  Smoky 

Hill  river,  about  one  mile  from  Fort  Wallace.     His  assistants  on 

that  trip  were  Richard  Foster  and  John  M.  Walker,  students  of  the 

University.    It  was  that  year  that  the  party  collected  about  1300 

specimens  of  the  then  rare  species  of  tiger- beetle,  Atnf^l/ychyla 

oylindrifarmis.    In  1876,  the  year  previous,  these  beetles  were  r«> 

ported  to  have  sold  at  from  five  to  fifteen  dollars  for  a  single  speci* 

men.    Doctor  Snow's  immense  catch  put  the  market  price  down  to 

one  d(dlar,  and  take  your  pay  in  other  insect  specimens  at  th^ir 

listed  valoee.     ( Kan.  Acad.  Sci.,  vol.  VI,  p.  61.) 

3.  In  1878  Professor  Snow,  and  Prof.  B.  F.  Mudge,  of  the  d«* 

fiartment  of  geology  at  the  Agricultural  College,  made  an  exp^li- 

^on  to  Gove  county,  Kansas,  for  the  purpose  of  CiUeetiog  fossils 

Miom  the  chalk-beds  of  that  locality.     Richard  Foster  and  L.  L. 

T>yche,  students  at  the  University,  were  assistants  on  that  ^rxp^ii- 

tion.    The  expedition  spent  about  a  month  in  (jovh  county.     It 

"was  on  that  trip  that  Prrifessor  Snow  was  bitten   by  a  r*ttl#MMik«: 

After  carrying  the  snake  about  camp  for  sorn^  time  and  convincirig 

liimself  that  it  wa£  harmless  if  treated  kindiy.  one  ^iay,  aboot  t^fx^t- 

time,  be  undertook  to  put  the  reptile  in  a  inr  'A  hifif^tM^  tail  fif»* 

He  was  holding  tr.e  soaxe  by  the  neck  with  n^^t  more  than  %ft  Ifk^M 

of  the  reptiie'e  i::.ead  protrading  h^yonri   riis  tr.  irri*>  ^aiA  &r*i^^f 

However,  a'w>Gt  tiie  tirr.e  tr^e  hUftiHit  tali  str-.^'ji  *te  %.<^y'.^.  *%*-, 

reptile  mana^^:  :o  :»iAt  i:*  head  eno'igh  if,  r/Vr  tr.e  pr^/eup*',?  ',r* 

the  finger.     Tir  wrl'er  Irr.riiediAtr.j  tied  %  pte<:e  A  *ri'>5-*^,r*f*^, '.'.«-, 
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Oolorado.  ThiB  was  a  new  locality,  and  Professor  Snow  treated  it 
in  bis  reports  to  the  Academy  as  a  separate  expedition.  The  time 
YIBB  spent  collecting  insec^.  It  was  on  this  trip  that  a'rodL.  twice 
as  large  as  one's  head,  fell  from  a  high  crag  and  stmck  on  a  rail- 
road rail  and  smashed  itself  to  pieces,  between  the  writer  and  Pro- 
fessor Snow,  who  were  walking  tandem  only  a  few  feet  apart  on  the 
rail.     ( Kan.  Ac.  Sci.,  vol.  VI,  p.  75.) 

5.  In  1878  Professor  Snow  made  another  trip  to  Oolorado  and 
camped  for  six  weeks  near  Idaho  Springs.  He.had  his  family  and 
two  stadent  assistants,  Miss  Annie  Mozley  and  L.  L.  Dyche,  with 
him  on  that  trip.  This  expedition  seoared,  among  other  things, 
a  fine  collection  of  lepidopterons  insects,  especially  catocala  moths. 
(Kan.  Ac.  Sci.,  Vol.  VII,  p.  61.) 

6.  In  1880  he  condacted  an  expedition  to  Santa  F6  calion. 
New  Mexico.  Oamp  was  located  eight  miles  np  the  cafion  from 
Santa  F6.  The  party  was  made  ap  of  the  same  individuals  as  in 
1879.  In  foar  weeks'  time  237  species  and  varieties  of  Coleoptera — 
many  of  them  rare  and  some  new  to  science — as  well  as  many  other 
insects,  were  seoared.     (Kan.'  Ac.  Sci.,  vol.  VII,  p.  70.) 

7.  In  1881  Professor  Snow  conducted  another  expedition  to 
New  Mexico.  The  party  was  made  up  of  Prof.  H.  H.  S.  Smith,  of 
the  department  of  physics.  Doctor  Snow's  twelve-year-old  son 
Willie,  and  L.  L.  Dyche.  The  party  located  its  camp  in  the  Mag- 
dalena  mountains,  twenty-five  miles  west  of  Socorro.  After  five 
days'  collecting,  a  band  of  hostile  Apaches  passed  near  our  camp 
and  murdered  a  number  of  men  who  were  driving  freight-wagons 
over  the  very  road  we  had  traveled  a  few  days  before,  between  our 
camp  and  Socorro.  The  writer,  who  was  out  hunting  deer  that 
morning,  heard  the  shooting  off  to  the  east  in  the  direction  of  So- 
corro, but  did  not  understand  what  it  meant  until  later  in  the  day, 
when  the  news  was  brought  to  our  camp  by  a  man  who  escaped 
from  the  wagons.  He  had  a  bullet- hole  in  the  crown  of  his  hat  and 
had  not  discovered  it  until  he  reached  our  camp.  After  living  in 
apprehension  for  our  lives  for  three  days,  we  returned  to  Socorro 
with  a  party  of  about  a  dozen  miners  and  prospecters.  Doctor 
Snow's  party  now  spent  about  three  weeks  collecting  in  the  neigh- 
borhood of  Socorro,  one  day  at  Deming,  and  a  week  at  the  old  city 
of  Pecos,  which  concluded  the  expedition.  (Kan.  Ac.  Sci.,  vol. 
VIII,  p.  25.) 

8.  In  1882  nine  weeks  were  spent  near  the  Las  Vegas  Hot 
Springs,  New  Mexico.  The  party,  consisted  of  Professor  Snow, 
his  family,  and  three  students  of  the  University — W.  W.  Russ, 
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MiB8  Mary  Dyche  and  L.  L.  Dyohe.      A  general  ooUeotion  of  in- 
sects and  plants  was  made.     (Ean.  Ac.  Sci.,  vol.  VIII,  p.  36.) 

9.  In  1883  he  visited,  the  same  locality  with  his  family  and  col- 
lected for  two  months  in  Gallinas  cailon,  near  Las  Vegas  Hot 
Springs.  His  assistants  were  W.  H.  Brown,  W.  C.  Stevens  and 
L.  L.  Dyche,  students  of  the  Univereity.  ( Ean.  Ac.  Sci.,  vol.  IX, 
page  65.) 

10.  In  1884  he  again  visited  New  Mexico.  This  year  the  party 
was  divided  into  two  sections.  Prof.  Snow,  W.  C.  Stevens,  and  his 
son,  Willie,  camped  and  collected  on  Walnut  creek,  near  Silver 
City.  The  writer  had  charge  of  the  second  section  of  the  party 
and  was  assisted  by  William  Harvey  Brown.  We  collected  part 
of  the  summer  at  Harvey's  ranch,  on  top  of  "Baldy*' mountain, 
about  twenty-five  miles  northwest  of  Las  Vegas.  We  spent  about 
six  weeks  of  our  time  thirty  to  forty  miles  to  the  northwest  of 
Harvey's  ranch,  on  the  head  waters  of  the  Pecos  river.  ( Kan.  Ac. 
Sci.,  vol.  IX,  p.  65.) 

I  find  no  report  of  expeditions  made  including  the  years  from 
1885  to  1903  in  the  proceedings  of  the  Academy.  During  most 
of  this  time  Doctor  Snow  was  either  experimenting  with  chinch" 
bugs  or  was  on  duty  as  chancellor  of  the  University  and  did  not  do 
much  work  on  his  collections.  However  he  made  trips  during  this 
period  and  did  more  or  less  collecting.  He  visited  the  following 
places: 

11.  In  1889,  Estes  Park,  Colorado. 

12.  1890,  Bailey,  Platte  Canon,  Colorado. 

13.  1891,  Manitou  Park,  Colorado. 
U.   1892,  Estes  Park,  Colorado. 

15.  1894,  Magdaleua  mountains,  New  Mexico. 

16.  1897,  Estes  Park,  Colorado. 

17.  1902,  Hamilton  and  Morton  counties,  Kansas. 

18.  1902,  Oak  Creek  cailon  and  Humphrey's  Peak,  Arizona. 

19.  1903,  Clark  county,  Kansas. 

20.  1903,  Martinez  or  Congress  Junction,  and  Williams  Fork  of 
Colorado  river. 

21.  In  1904  Doctor  Snow,  with  his  regular  assistant,  Mr.  E.  F. 
Tucker,  and  Dr.  C.  F.  Adams,  spent  three  weeks  at  Galveston,  Tex., 
making  a  general  collection  of  insects.  (Kan.  Ac.  Sci.,  vol.  XX, 
part  I,  p.  136.) 

22.  In  1904  he  also  visited  Oak  Creek  canon,  Coconino  county, 
Arizona,  being  assisted  by  Prof.  W.  H.  Johnson  and  two  students 
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— Eugene  Smyth  and  Jndah  DriBco.     (Kan.  Ac.  Soi:^  vol,  XX^  part 
I,  p.  155.) 

23.  In  1905  Doctor  Snow  spent  a  mouth  at  Brownsville,  Tex., 
and  was  assiBted  by  Mr.  Tucker  and  an  undergraduate  student,  and 
Mr.  E.  G,  Corwine.     (Kau.  Ac.  Sci.,  vol.  XX,  part  I;  p,  136.) 

24.  Later  in  the  Bummei  of  1905,  Doctor  Snow  and  three  atu-fl 
dent  aseistanta.  Messrs.  Eugene  Smyth,  Ebb  Crumb  aiid   Rollin 
Perkins,  spent  five  weeks  at  San  Bernardino  ranch,  on  Sycamore 
creek*  Cochise  county,  Arizona.     (Kan.  Ac.  Sci.,  voL  XX,  part  I^ 
p.  165.) 

25.  In  liK)6  Doctor  Snow,  assisted  by  L.  A.  Adams,  a  former 
student  and  asaiatant  In  the  department  of  systematic  zoology  at 
the  University,  S.  E.  Crumb,  and  Eugene  Smyth,  spent  June  and 
July  in  Pima  county,  Arizona^  making  a  general  collection  of  in- 
sects. H 

26.  In  1907  Dr.  Snow  made  his  last  collecting  trip  to  the  Santa 
Rita  mountains,  Arizona.  He  was  assisted  on  this  expedition  by 
W.  wj.  Baumgartner,  W.  R.  B,  Robertson,  and  Fred  Farragher,  of 
the  department  of  zoology  at  the  University,  and  Eugene  Smyth, 
of  Topeka. 

^  THE  COLLECTIONS,  ■ 

The  fine  insect  coUeotions,  known  now,  by  recent  act  of  the  board 
of  regent©  of  the  University,  as  **Tbe  Francis  Huntington  Snow 
Entoniological  Collections/  were  built  up  largely  from  the  material 
aeeured  on  these  expeditione.  Duplicate  specimens  were  exchanged 
not  only  with  the  leading  collecting  entomologists  of  the  United 
States  but  with  a  number  of  European  collectors. 

After  returning  from  the  various  expeditions.  Doctor  Snow  would 
work  over  the  new  material  collected  in  his  laboratory.  Specimens 
of  all  species  and  varieties  not  found  in  his  cabinets  he  would  care- 
fully pack  in  insect -proof  boxes  and  send  to  specialists  for  determi- 
nation. Though  he  secured  eeveral  hundred  species  new  to  science 
on  his  various  expeditions,  I  do  not  know  of  his  having  described 
and  named  a  single  species— finding  the  specimens  and  adding 
them  to  his  faet-growing  collections  seemed  to  satisfy  bis  mind. 

As  a  result  of  his  life's  labor,  he  built  up  for  the  University  of 
Kansas  one  of  the  largest  entomological  collections  in  the  United 
States^  and  the  largest  in  any  educational  institution^  so  far  as  we  ^ 
know,  in  the  line  of  Coleoptera  and  Lepidoptera,  except  those  aif 
Harvard  College,  Some  idea  of  the  size  of  these  collections  may 
be  obtained  from  the  number  of  species,  varieties  and  specimens  it 
contains.     An  inventory  has  just  been  completed  by  Mr.  Charles 
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~H.  Withington,  who  now  has  charge  of  the  oolleotions. '  The  speoi- 
mens  in  the  regular  maseam  collections  are  all  named  and  set  on 
insect  pins  with  data  labels  attached.  They  are  arranffed  in  cabinet 
cases  according  to  the  best  systematic  classifications,  so  that  it  is 
possible  for  an  entomologist  to  find  any  specimen  in  the  collections 
almost  as  soon  as  it  is  called  for. 


• 

Number  of 
BpecieB  and  varie- 
ties in  regular 
named 
collections. 

Number  of 

regular  named 
collections. 

North  American  Coleoptera 

8,089 
3,736 
2,244 
1.304 
1,064 
492 
293 

35,052 

•'            "        Lepidoptera 

"            ««        Diptera* 

12,208 
6,741 

'•            '*        Hymenoptera 

3,912 

"            *•         Hemiptera 

••            *'        Orthoptera 

3,724 
1,845 

**            "         NeuroDtera 

Totals 

17,222 

63,482 

RxAtfc  OAlAnpterft    .    . 

2,600 
981 

8,450 

"     Lepidoptera 

1,716 

Totals 

3,581 

10,166 

Grand  totals  in  collection,  including  exotics. . 

20,803 

73,648. 

'This  includes  the  fine  collection  of  flies  donated  to  the  University  of  Kansas  by  Dr.  S.  W. 
WOlfstoii.  now  of  Chicago  University. 

As  yet  no  careful  inventory  of  the  number  of  specimens  in  the 
duplicate  collection  has  been  made.  However,  it  is  safe  to  say  that 
there  are  as  many  specimens  in  this  duplicate  list,  ready  for  ex- 
change, as  in  the  regular  permanent  coHectious. 
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WILLIAM  ASHBROOK  KELLERMAN. 

Bjr  J.  T.  WnxASO,  Ifuihttttaii. 

WILLIAM  ASHBROOK  KELLERMAN  was  bom  at  Ash. 
▼ille,  Ohio,  May  1, 1860.  He  was  gradaated  from  Oomell 
University  in  1874;  In  Jaly,  1876,  he  was'  nvarried  to  Stella  V. 
Dennis,  who,  because  of  her  bright  mind  and  thorough  interest  in 
scienoe,  was  companion  and  genuine  helpmeet  throughout  the  re- 
mainder of  his  life.  He  taught  five  years  in  the  State  Normal 
School,  at  Oshkosh,  Wis.,  then  spent  two  years  studying  in  Europe, 
and  received  the  degree  of  doctor  of  philosophy  from  the  Polytech- 
nic  Institute  at  Zurich.  Upon  his  return  to  the  United  States  he 
was  elected  professor  of  botany  in  the  State  College  of  Kentucky, 
but  later  accepted  a  similar  position  in  the  Kansas  State  Agricul- 
tural College,  where  he  remained  seven  years.  In  1891  he  became 
professor  of  botany  in  the  Ohio  State  University,  a  position  which 
he  filled  the  remainder  of  his  life. 

Doctor  Kellerman  was  elected  to  membership  in  the  Academy 
of  Science  soon  after  he  entered  the  state,  and,  being  in  the  very 
prime  of  life,  was  most  active  in  his  scientific  labors.  In  fact, 
throughout  his  life  he  was  an  indefatigable  worker  and  voluminous 
writer.  A  list  of  his  publications  appears  in  the  Journal  of  My- 
oology  for  April,  1908,  and  fills  nearly  eleven  pages.  During  his 
residence  in  Kansas  he  made  several  contributions  to  the  Transac- 
tions of  the  Academy  of  Science,  but  thest  were  but  a  small  frac- 
tion, much  appearing  in  the  bulletins  of  the  Agricultural  Experiment 
Station,  publicationsjof  the  State  Board  of  Agriculture,  and  vari- 
ous  scientific  journals.  With  Mrs.  Kellerman  he  prepared  an  arti- 
ficial key,  "The  Kansas  Forest  Trees  Identified  by  Leaves  and 
Fruit."  The  same  authors  also  published  "Analytical  Flora  of. 
Kansas."  In  1889  he  published  in  the  Academy  Proceedings  an 
''Artificial  Key  to  the  Kansas  Grasses."  Professor  Kellerman's 
work  at  the  Agricultural  College  was  largely  upon  smuts  and  other 
fungi  affecting  farm  crops.  The  results  of  these  investigations 
were  published  in  bulletins  Nos.  5,  8,  12,  15,  21,  22  and  23.  He 
also  directed  investigations  on  the  results  of  crossing  corn,  which 
were  published  in  bulletins  Nos.  17  and  27.  His  work  was  not 
limited  to  what  might  be  called  purely  scientific  investigations,  but 
included  elaborate  experiments  touching  the  prevention  of  smut  in 
oats  and  other  cereals  by  chemical  and  other  treatment.     After  his 
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retum  to  Ohio  his  publioatioDS  were,  if  anything,   even   more 
voiaminoQS. 

In  January,  1886,  he  founded  the  Journal  of  Mycology,  in  col- 
laboration with  J.  B.  Ellis  and  E.  M.  Everhart.     Doctor  Eellerman 
initiated  the  enterprise  and  was  responsible  for  it.    After  publish- 
ing it  four  years  it  was  transferred, to  the  United  States  Department 
«f  Agriculture  and,  later,  discontinued;  but  in  1902  Doctor  Keller- 
man  revived  it  and  carried  the  entire  responsibility  for  the  journal 
the  remainder  of  bis  life.     Doctor  Eellerman  was  a  specialist  in 
mycology,  and  most  of  his  contributions  to  science  while  a  resident 
of  this  state  referred  to  fungi  in  one  way  or  another.     He  was  the 
author  of  a  text-book,  "The  Elements  of  Botany,"  1883,  and  "Text- 
Book  of  Elementary  Botany  Including  a  Spring  Flora,"  1898. 

In  the  later  years  of  life  he  became  greatly  interested  in  the  flora 
of  Guatemala  and  made  four  trips  to  that  country.  He  set  out  upon 
the  last  December  17,  1907,  and  had  a  very  successful  campaign 
collecting,  and  was  nearly  ready  to  return  when  he  was  seized  by 
the  fever  that  carried  him  off.  He  was  buried  at  Zapaca  in  the 
country  he  loved. 

Professor  Kellerman  had  a  most  magnetic  personality,  and  proba- 
bly not  one  teacher  in  a  hundred  possesses  the  power  to  rouse  the 
interest  and  enthusiasm  of  his  students  as  he  did.  This  was  not  by 
any  artificial  effort,  but  because  of  the  overflowing  of  his  own  en- 
thusiasm  together  with  a  rare  gift  of  presentation.  In  his  general 
scientific  and  philosophical  views  he  was  pronounced  and  in  the 
ranks  of  the  most  advanced.  He  was  fearless  and  outspoken  in  ex- 
pressing and  maintaining  his  views.  In  his  character  and  ideals  of 
conduct  he  was  upon  a  plane  that  was  impregnable  to  criticism. 
He  was  an  inspiration  to  all  with  whom  he  came  in  contact,  and  his 
death  was  a  loss  to  botanists  the  world  over,  and  an  irreparable  one 
to  his  friends. 
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THE  LIFE  HISTORY  OF  A  RIVER 

By  Erasmus  Haworth.  Univeraity  of  Kanma,  Lawrence. 

Presidential  address,  delivered  before  the  Kansas  Academy  of  Science,  at  Topeka,  Kan.. 

January  1.  1909. 

TOURING  recent  times  much  interest  has  been  manifested  in 
^^  river  floods  and  how  to  prevent  damages  from  the  same.  This 
is  particularly  true  in  eastern  Kansas  and  southwestern  Missouri; 
a  district  with  an  annual  rainfall  of  from  forty  to  forty- five  inches; 
a  district  with  drainage  streams  which  long  ago  reached  the  condi- 
tion of  grade  or  base  level,  and  have  since  widened  their  channels 
to  extraordinary  widths  with  the  usual  meanderings  by  which  the 
actual  lengths  of  the  channels  have  been  increased  many  fold;  a 
district  subject  to  exceedingly  irregular  precipitation,  and  one 
therefore  which  is  liable  to  have  a  period  of  floods  at  any  time  in 
the  year  or  to  have  none  at  all.  Elsewhere  in  America  a  like  in- 
terest is  manifested,  partly  due  to  increasing  damages  from  floods 
as  a  necessary  result  of  increase  in  population  and  improvements^ 
but  largely  due  to  the  general  tendency  of  federal  and  state  govern- 
ments to  look  into  matters  of  general  public  interest,  and  where 
deemed  possible  to  give  aid  for  a  betterment  of  conditions. 

This  last  aspect  of  the  subject  is  modern — scarcely  more  than  a 
decade  old  in  most  states — and,  as  a  result,  little  has  yet  been 
aooomplished  beyond  preliminary  investigations  and  preliminary 
discussions  of  methods  to  be  executed  later.  Practically  all  the 
states  in  the  Mississippi  valley  have  taken  up  the  matter  in  one  way 
or  another,  so  that  we  now  find  measures  enacted  into  law  on  the 
statute-books  of  the  several  states.  Such  statutes,  although  varying 
greatly  in  detail,  are  fairly  uniform  in  one  respect,  namely,  the 
creation  by  law  of  certain  drainage  districts  with  power  to  assess 
taxes  on  real  estate  for  the  purpose  of  making  such  improvements 
as  each  individual  district  may  deem  advisable.  The  federal  gov- 
ernment likewise  has  at  least  two  departments— the  Department 
of  Agriculture  and  the  United  States  Geological  Survey — each  of 
which  is  giving  attention  to  the  subject  and  for  which  limited  ap- 
propriations hpive  been  made  by  the  Congress  of  the  United  States. 
In  each  instance  investigations  of  flood  conditions  are,  in  a  measure, 
entwined  with  those  of  reclaiming  swamp-lands  and  marshes. 

Up  to  the  present  time  the  United  States  Geological  Survey  has 
done  nothing  in  this  line  in  Kansas.     The  Agricultural  Depart- 
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meet,  however,  has  made  eorae  preliminary  surveys  in  the  valley  of 
the  Neofiho  river^  with  a  desire  to  ascertain  what  could  be  done  to 
prevent  such  vast  destruction  of  property  by  floods  of  that  Btream* 
Our  neighboring  state,  Missouri,  by  proper  legislation  has  legal- 
ized the  drainage  district  idea,  and  in  one  notable  case  a  compara- 
tively large  district  has  been  organized  and  work  is  well  under  way 
whereby  vast  sums  of  money  will  be  expended  and  a  most  interest- 
ing experiment  undertakea.  I  refer  to  the  work  now  in  progress 
of  straightening  the  cbatmel  of  the  Marias  des  Cygnes  river  in  the 
southwestern  part  of  Bates  county,  near  Rich  Hill. 

Since  the  unuiually  high  and  destructive  floods  of  1903  differeut 
railro&d  companies  have  attempted  to  guard  against  further  damage 
by  building  their  grades  excessively  high  across  river  vallies. 
This  is  notably  true  with  the  Santa  F4  line  across  the  Wakarusa 
valley  south  of  Lawrence  and  across  the  Verdigris  river  valley  jusi 
east  of  Independence,  Ran.  The  present  conditions  in  the  Kansas 
river  valley  in  the  vicinity  of  Kansas  City  likewise  should  be  men- 
tioDed  in  thie  connection.  Where  the  various  railroad  lines  cross 
and  recross  the  valley  in  many  different  ways,  apparently  the  man- 
agement for  each  line  has  attempted  to  lift  his  grade  as  high  as 
possible,  with  a  hope  of  keeping  the  track  above  the  water  level  in 
times  of  great  floods.  Years  ago  a  similar  attempt  was  made  by 
the  Missouri  Pacific  and  other  railroad  companies  whose  lines  cross 
the  Marais  des  Cygnes  river  valley  in  the  vicinity  of  Pleasanton 
and  La  Cygne,  KauM  and  eastward  towards  the  Missouri  state  Hue, 

At  the  present  time  there  seems  to  be  a  prevailing  idea  that 
local,  sometimes  exceedingly  local,  improve  men  ta  or  precautions  can 
be  taken  which,  when  properly  executed,  will  protect  a  local  area 
against  flood  damages  regardless  of  what  is  done  elsewhere  in  a 
given  river  valley.  This  is  notably  true  along  the  Kansas  river, 
Under  the  state  law  created  by  the  state  legislature  called  in  ex- 
traordinary session  in  the  summer  of  1903,  immediately  after  the 
destructive  flood  of  that  summer,  drainage  districts  have  been  or^ 
ganized  and  much  agitation  has  resulted  regarding  what  to  do  and 
how  td  do  it  There  seems  to  be  a  general  sentiment  of  wide- 
spread extent  that  all  any  local  area  need  to  do  is  to  organise  a 
drainage  district  according  to  law  obtain  the  assistance  of  an  en* 
gineer,  and  in  a  comparatively  easy  and  simple  way  protect  them- 
selves against  all  future  flood  devastation. 

It  has  seemed  to  the  writer  throughout  this  whole  period  of  agi* 
tation  that  in  most  instances  Hie  proposed  improvements  for  pro- 
tection when  executed  may  be  almost  futile  and  fall  far  short  of 
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expectation.  In  some  instances  such  improyements  when  made  in 
a  large  measure  will  be  directly  in  opposition  to  the  great  laws  of 
nature  which  govern  rivers.  So  few  people  apparently  understand 
the  foundation  principles  of  rivers  that,  after  all,  mistakes  of  the 
kind  above  alluded  to  need  not  be  surprising.  It  is  desired,  there- 
fore, in  the  short  time  allotted  to  this  paper  to  point  out  a  few  of 
the  principles  of  nature  governing  rivers,  to  show  the  shortcomings 
of  some  of  the  schemes  already  adopted  and  of  others  proposed  for 
adoption  in  various  places,  and  possibly  to  make  a  few  suggestions 
which  may  be  of  assistance  to  those  engaged  in  this  exceedingly  im- 
portant  undertaking.  The  great  fundamental  laws  of  river  erosion 
and  river  processes  are  plain  and  simple  and  easy  to  understand. 
Probably  on  account  of  their  simplicity  many  people  have  failed 
to  understand  them  or  to  believe  in  them  when  pointed  out,  insist- 
ing,  as  seems  to  be  the  part  of  human  nature,  that  such  processes 
must  be  more  complicated  and  more  mysterious. 

It  is  only  within  the  last  half  century,  so  far  as  I  can  learn  from 
history,  that  any  one  has  fully  comprehended  the  principles  govern- 
ing  the  life  history  of  a  river.  I  need  only  refer  to  the  well- known 
fact  that  when  Captain  Eads  first  proposed  the  improvements  at 
the  mouth  of  the  Mississippi  river,  commonly  known  as  "Eads' 
Jetties,"  it  took  him  years  to  persuade  our  national  legislators  that 
such  a  scheme  would  accomplish  the  desired  results,  even  if  prop- 
erly executed.  It  is  an  interesting  fact  t>f  history  that  practically 
all  the  great  engineers  of  our  nation  scoffed  at  the  idea  and  insisted 
that  his  scheme  was  utterly  impracticable,  and,  therefore,  should 
not  be  attempted.  And  to-day  I  may  say — and  I  do  it  in  a  spirit 
of  humility  and  not  one  of  criticism — and  to-day  I  may  say  it  is 
one  of  the  greatest  surprises  to  find  how  large  a  proportion  of  the 
practical  engineers  of  our  country  have  failed  to  grasp  the  funda- 
mental principles  of  river  action  and  put  into  execution  improve- 
ments and  precautions  based  upon  them. 

RIVBR    PROCESSES. 

Every  stream  of  water,  no  matter  where  situated  on  the  surface 
of  the  earth,  obeys  the  same  fundamental  laws  that  govern  every 
other  stream.  It  matters  not  where  one  goes  to  study  this  subject, 
data  can  be  gathered  in  all  parts  of  the  world.  Let  us  suppose 
that  we  are  studying  a  stream  in  a  mountainous  district  where  the 
inclination  of  the  surface  is  comparatively  great,  say  at  least  100 
feet  to  the  mile.  During  rainy  weather  the  stream  in  question 
will  have  a  fair  amount  of  water  and  the  tendency  will  be  for  it  to 
cut  its  channel  deeper.      The  cutting  process  is  carried  on  in  part 
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by  the  ohemical  action  ot  the  atmosphere,  in  part  by  the  iiiechAQ- 
icfil  aotioD  of  the  flowing  water.  It  mnttere  not  what  the  agencies 
are  in  detail,  the  point  ie  that  it  cute  its  channel  deeper*  Thie 
deepeniDg  of  the  channel  will  be  C4jntinued  until  by  and  by  a  con- 
dltion  will  be  reached  which  prevents  the  deepening  process  being 
carried  any  further  until  general  environments  are  changed.  To 
give  all  the  details  gubetantimting  this  would  require  too  great  a 
iim*^»  but  they  are  connected  principally  with  the  law  governing 
the  carrying  power  of  flowing  water  The  carrying  capacity  of 
moving  water  varies  as  the  sixth  power  of  the  velocity.  Suppose, 
for  instance,  w©  have  a  stream  with  its  water  moving  one  mile  an 
hour,  and  a  second  stream  with  its  water  moving  two  miles  an 
hour.  The  carrying  capacity  of  the  water  in  the  second  stream 
will  be  sisty-four  times  as  great  as  the  water  in  the  first  streain* 
It  i^  difficult  for  one  to  believe  that  this  statement  is  true,  and  yet 
it  is  true  Ixith  in  theory  and  in  practice,  and  has  been  incorporated 
In  our  standard  text- books  for  twenty- five  years  or  more. 

Our  stream  under  consideration  during  ordinary  times  will  have 
but  a  small  amount  of  water  in  it,  and  that  will  move  at  a  slow 
pace,  and  will  have  but  little  carrying  capacity.  Its  work  in  deep- 
ening the  channel  will  consist  principally  in  the  dissolving  power 
of  the  water  But  when  the  heavj'  rains  come  and  ten,  twenty, 
and  a  hundred  times  the  amount  ot  water  is  poured  iuto  the  chan- 
nel the  velocity  of  the  moving  water  is  greatly  increased,  and  the 
carrying  power  correspondingly  increased  according  to  the  ratio 
above  named.  The  energy  of  this  moving  water  will  be  devoted 
principally  to  cutting  its  channel  deeper,  until  the  water  has  all 
the  load  it  can  carry.  In  order  to  deepen  its  channel  more,  there* 
I  fore,  it  must  be  given  a  greater  velocity,  or  in  some  way  it  must 
get  rid  of  some  of  its  load. 

Suppose  now  that  at  some  place  along  the  obannel  the  velocity 
should  be  checked,  never  so  little  possibly.  With  a  decrease  in 
velocity  the  earning  power  will  be  decreased  sixty  .four  times  as 
much.  If  the  water  was  loaded  to  its  limit  a  part  of  tliat  load  will 
t)e  deposited  the  ver>"  instant  a  perceptible  checking  of  the  velocity 
is  brought  about.  At  that  instant,  iberefore,  the  water  ceases  lo 
etit  its  channel  deeper  and  the  reverse  process  is  t>egun  ^that  of  fill- 
ing up  the  channel  Usually  the  decrease  in  velocity  is  at  or  near 
the  mouth  of  the  stream,  so  that  the  filling  up  process  liegins  at 
the  nnuth.  It  is  common,  therefore,  to  find  a  stream  which  is  still 
cutting  its  channel  deeper  in  i\s  upper  parts  and  the  same  stream 
filling  up  its  channel  in  the  lower  part  of  its  coarse* 
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If  now  we  have  a  stream  that  rises  in  a  mountainous  district  and 
flows  aoioss  a  plains  area,  and  ultimately  enters  the  ocean,  we  have 
such  a  variety  of  surface  inclinations  that  complications  are  set  up. 
When  the  terrific  rains  come  in  the  mountains  the  streams  with 
high  declivity  assume  the  proportions  of  mountain  torrents  and 
the  carrying  power  of  the  water  becomes  so  enormously  great  that 
mud  and  silt  and  sand,  gravel  and  boulders,  all  together  are  hurled 
downward  as  though  they  were  mere  toys.  Few  can  appreciate  the 
limit  of  such  power.  I  have  seen  boulders,  egg-shaped  in  propor- 
tion, more  than  twenty  feet  in  diameter,  weighing  doubtless  more 
than  a  hundred  tons,  which  have  been  carried  along  by  these  moun- 
tain torrents;  and  as  they  went  bumping  the  bottoms  and  the  sides 
of  the  channel  they  produced  wonderful  execution.  The  same 
stream  of  water,  however,  cannot  have  this  high  velocity  forever, 
and  as  the  plains  region  is  reached  the  angle  of  declivity  is  reduced, 
the  velocity  correspondingly  is  retarded,  the  carrying  power  is  much 
more  reduced  and  the  unloading  process  is  necessary.  The  first  ob- 
jects to  be  unloaded,  of  course,  will  be  the  largest  ones.  The  force 
of  the  water  against  a  boulder,  or  a  gravel,  or  a  grain  of  sand,  is 
proportional  to  one-half  the  surface  of  the  object,  which,  in  turn, 
is  proportional  to  the  square  of  the  diameter,  while  the  weight  is 
proportional  to  the  volume,  and  that  in  turn  proportional  to  the 
cube  of  the  diameter.  Therefore,  the  largest  objects  will  be  dropped 
first. 

Visit  a  mountain  stream  whenever  you  may  and  you  will  find 
the  boulders  accumulating  where  the  first  check  in  the  velocity  of 
the  current  was  brought  about.  'If  the  decrease  in  velocity  is  suf- 
ficiently great,  sand  and  mud  will  be  intermingled  with  the  boul- 
ders, but  if  the  decrease  is  limited,  then  we  find  the  boulders 
washed  clean,  the  finer  particles  having  been  carried  farther  along. 
I  need  only  revert  to  such  streams  as  the  Rio  Grande,  rising  in  the 
mountains  above  Albuquerque;  the  Arkansas,  rising  in  the  vicinity 
of  Cripple  Creek;  the  Potomac,  rising  on  the  summit  of  the  Ap- 
palachians,  or  any  one  of  the  many  other  streams  known  to  all. 
Where  the  angle  in  the  surface  is  greatest  there  the  most  unload- 
ing  occurs. 

This  unloading  sometimes  reaches  enormous  proportions,  and 
the  river  builds  up  its  channel  until  in  extreme  cases  it  is  hun- 
dreds of  feet  above  the  plains  on  either  side.  Of  course,  such  con- 
ditions cannot  exist  long,  and  sooner  or  later  the  water  of  the  river 
will  overflow  its  bounds  and  will  get  down  onto  the  lower  grounds 
on  the  right  hand  or  the  left,  only  to  build  up  another  channel.    In 
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thii^  wny  a  atrenm  from  a  high  tnoantainous  area  orosstng  a  wide 
plain  may  have  migrated  over  hundreds  of  miles  laterally*  Excel- 
lent examples  of  this  may  be  observed  at  the  present  time  in 
stroamH  reaching  the  Pacific  coast  from  the  Coast  Range  mountains. 
It  is  univereally  true  that  the  streams  in  the  steeper  parts  are  still 
cutting  their  ohannels  deeper,  while  on  the  plains  between  the 
mountaine  and  the  ocean  they  are  building  up  their  channels  with 
debris  brought  from  above,  and  are  shifting  from  place  to  place  as 
above  mentioaed.  The  qaestion,  therefore,  of  whether  or  not  a 
ream  will  out  ita  channel  deeper  or  will  fill  up  the  channel  and 
evato  itself  to  positions  actually  farther  from  the  center  of  the 
earth  than  those  previously  occupied  is  dependent  entirely  upon 
Die  somewhat  intricate  and  delicate  balancing  of  velocities  and 
loads, 

FIM50D-PLA1NS. 

The  building-up  process  at  the  bottom  of  the  river  ofaannel  and 
the  widening  of  the  bluff  lines  soon  produce  an  almost  level  valley 
area  known  aa  the  fiood^plaiu.  In  times  of  high  water  a  river  covers 
the  t'ntire  tlofKl* plain  and  a  variable  amount  of  sand  and  silt  and 
mud  are  deposited^  thereby  building  up  the  general  level  of  the 
valley,  ^mw  etriirtnis  have  built  up  their  flood-plains  for  more 
than  100  feet,  aa  shown  by  the  depth  of  the  tiood- plain  material. 
In  general,  the  depth  la  greater  near  the  mouth  of  a  stream,  but 
irregularitiea  of  surface  produce  great  irregularitiee  in  the  thick- 
Qioa  of  the  tU>o<Uplain  material  throughout  a  dood-plain  area.  The 
materials  usually  are  laid  down  in  broad,  horizontal  layers  well 
itraltfied,  but  sometimes  local  irregularities  occur  where  washouts, 
sink-hobs,  etc*,  are  made  in  the  flood-plain  material  during  times 
of  high  wat^MT* 

It  should  be  notet)  that  the  ver)'  presenoe  of  a  river  flood>plain 
is  i*vidi*n<^*  !h»d  the  river  has  covered  the  entire  flood-plain  area. 
Earth  movements  often  change  such  conditions,  allowing  a  stream 
lo  begin  cutting  its  chtiunel  anew  after  it  has  built  up  a  former 
Hmid^plain.  Such  cmaos  are  rare  in  the  Mississippi  valley,  however, 
ami  in  eac^tern  Kansas  none  have  been  found.  The  highest  groutid 
siinling  in  any  trf  ihv  eastern  Kansas  river  valley  flood- pUins  was 
t«*tl  by  tU^  watetia  from  the  stf¥«m  stid  remain  to-day  a  sileat 
itnens  lo  tht>  fHci  of  grvat  flooda  having  overflowed  the  eQlIre  flood- 
|ilain  area*  no  matter  what  th«  str««n3  may  be. 

'e  may  say,  then'fon^^  in  dtscuaaing  any  {Mutieular  put  of  a 
HI,  that  in  tta  f^Hy  staj^f^  in  its  yoDthfnlaess^  it  m  deepening 
its  channe),  but  when  tht'  |>eriod  of  maturity  has  been  rottohed  it 
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Is  no  longer  capable  of  cuttiDg  its  channel  deeper.  Water  contin- 
ues flowing  through  it,  however,  and  a  process  of  meandering  is  as 
absolutely  necessary  as  it  is  that  the  stream  exist.  This  meandering 
of  the  channel  is  a  most  important  point,  particularly  in  connection 
with  all  river  improvements.  As  cutting  continues  under  this  new 
set  of  conditions,  the  so-called  ox-bow  curves  are  formed,  such  as 
can  be  seen  along  the  course  of  any  stream. 

Let  us  suppose  that  we  could  straighten  the  channel  of  a  stream 
throughout  a  distance  of  a  hundred  miles,  building  an  entirely  new 
channel.  Would  this  new  channel  remain  straight  for  any  consid- 
erable length  of  time?  It  certainly  would  not  unless  extra  precau- 
tions were  used.  If  the  water  be  encased  in  walls  of  masonry,  the 
channel  would  remain  straight  as  long  as  the  masonry  walls  re- 
mained intact.  If  a  less  pretentious  protection  were  given  and  the 
•walls  were  riprapped,  using  the  term  in  the  ordinary  way,  mean- 
dering processes  would  be  hindered,  but  sooner  or  later  the  ten- 
dency would  become  so  great  that  the  riprapping  would  be  worn 
away  in  places,  after  which  its  existence  elsewhere  would  only  assist 
and  intensify  meandering  processes.  This  same  fact  may  be  stated 
in  another  way.  Any  channel  of  a  river  may  be  kept  in  its  present 
position  by  a  sufficient  interference  on  the  part  of  man  so  long  as 
this  interference  is  maintained.  If  the  people  in  a  given  community 
wished  to  retain  a  river  channel  in  its  present  position  for  a  thousand 
years,  they  could  do  so  by  a  sufficiently  strenuous  effort  in  the  way 
of  preventing  the  stream  from  cutting  its  banks.  The  converse  of 
this  is  also  true.  A  stream  which  has  already  ceased  cutting  its 
channel  deeper  may  be  made  to  shift  its  channel  at  the  will  of  man, 
provided  sufficient  influence  is  brought  to  bear  upon  it,  the  energy 
of  the  running  water  being  used  entirely  for  the  execution. 

When  a  stream  has  reached  a  certain  degree  of  meandering  or 
of  crookedness,  the  same  stream  has  a  tendency  to  straighten  its 
own  channel.  This  tendency  is  manifested  principally  in  two  ways, 
one  by  cutting  its  banks  during  mild  floods  until  the  necks  of  the 
ox- bow  curves  are  destroyed;  the  other  by  excessive  floods  when 
the  water  spreads  from  bluff  to  bluflf  and  the  current,  ignoring  the 
ordinary  channel,  flows  in  an  approximately  straight  line  between 
the  bluffs.  This  new  current  often  cuts  a  new  channel  deep  enough 
to  hold  the  current  after  the  flood  has  subsided.  A  river,  therefore, 
makes  crooked  its  own  channel,  apparently  in  order  to  have  tlie 
privilege  of  straightening  it,  but  in  reality  when  working  under 
the  inflexible  laws  of  nature. 
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APPLICATION. 

To  apply  the  general  principles  already  enamerated  and  to  bring 
alx^ut  by  a  variety  of  coercion  a  set  of  conditions  which  will  in  a 
meuHure  decrease  the  extent  of  floods,  and  thereby  lessen  the  de- 
struction of  life  and  property  in  the  river  valleys  daring  flood  pe- 
riods, is  the  end  sought  by  all  investigations  and  ail  improvements 
undertaken,  as  outlined  earlier  in  this  paper.  The  end  sought  by 
different  parties  is  the  same,  and  there  should  be  a  unanimity  and 
co<")peration  in  our  efforts. 

Floods  are  caused  primarily  by  excessive  and  irregular  rainfall, 
a  statement  so  simple  that  few  people  realize  its  importance.  Were 
our  annual  precipitation  uniform  week  by  week  and  month  by 
month  the  river  channels  now  on  the  face  of  the  earth  probably  are 
abundantly  large  to  carry  all  the  precipitation  back  to  the  ocean 
without  overflowing  the  banks  of  a  single  stream.  But  rainfall  is 
moHt  irregular,  and  conibinations  of  this  irregularity  are  almost  in- 
flnitely  variable.  Could  our  heavy  rains  come  all  at  once  over  the 
entire  drainage  area  of  a  stream  so  that  they  would  produce  the 
maximum  effect  our  floods  would  be  many  times  more  disastrous 
than  they  are.  For  example,  throughout  the  Mississippi  valley,  it 
is  by  no  means  unusual  for  as  much  as  four  inches  of  rain  to  fall 
within  a  period  of  forty-eight  hours  and  in  many  places  a  rain  of 
two  or  throe  inches  sometimes  falls  within  a  period  of  one  hour. 
Who  can  calculate  the  results  should  we  have  a  precipitation  of 
four  inches  throughout  the  entire  Mississippi  river  drainage  area 
within  the  same  period  of  forty-eight  hours  ?  The  floods  would  so 
fur  exceed  anything  that  has  ever  been  known  by  man  that  we  can 
hanily  conceive  of  the  disaster  which  would  follow.  But,  fortunately 
for  mankind,  the  rainfalls  are  irregular,  and  during  the  short  period 
of  the  white  man's  iuhabitance  of  the  Mississippi  valley  no  instance 
has  been  known  when  all  of  the  great  tributaries  of  the  Mississippi 
river  were  at  their  highest  flocnl  at  the  same  time. 

Instead  of  four  inches  of  rain,  sometimes  we  have  six,  or  eight, 
or  ten.  or  even  more,  over  small  areas  within  a  very  short  time. 
C>ne  extreme  case  came  under  my  observation  during  the  past  sum- 
mer. A  n»lativel\  small  area  in  northeastern  Kansas  lying  north  of 
the  Kansas  river  and  principally  east  of  the  Blue  river  received  a 
total  precipitation  of  forty- five  inches  within  a  period  of  Ave  months, 
nearly  all  of  which  came  within  two  months,  and  in  some  instances 
ff\>m  four  to  six  inches  came  within  as  many  hours.  The  little 
town  of  Fmnkfort*  in  Marshall  county,  is  situated  on  a  small  stream, 
^ihtn  two  milee  from  its  source,  and  the  thought  of  danger  from 
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floods  apparently  never  occurred  to  its  citizens  when  the  town  was 
first  located.  But  during  the  early  summer  of  1908  one  of  those 
terrific  rainstorms  came  which  covered  the  whole  surface  with  from 
four  to  six  inches  of  water  and  the  little  stream  was  utterly  incapa- 
ble of  carrying  water  away  as  fast  as  it  should  have  done.  As  a 
result,  the  streets  ol  Frankfort  were  flooded,  parts  of  the  village 
which  presumably  were  on  high  ground  were  inundated,  and  even 
a  passing  freight-train  carrying  live  stock  was  stranded  and  the  live 
stock  drowned  while  the  cars  were  standing  on  the  track. 

It  is  a  combination  of  such  extreme  cases  of  rainfall  that  produces 
our  floods.  If  they  have  occurred  in  the  past  they  may  occur  in 
the  future,  and  no  matter  what  the  improvement  may  be,  or  how 
many  drainage  districts  with  corporate  power  may  be  called  into 
existence,  now  and  then  as  time  progresses  these  unfavorable  com- 
binations  will  occur  and  flood  conditions  will  exist  far  beyond  the 
control  of  man.  So  long  as  we  are  unable  to  cpntrol  the  rainfall 
and  compel  it  to  come  somewhat  at  our  pleasure  just  that  long 
floods  will  come,  river  valleys  will  be  covered  with  water,  property 
will  be  destroyed  and  human  lives  lost.  Unfortunately,  science 
has  not  yet  discovered  the  fundamental  principles  of  meteorology. 
No  basic  principles  are  known  upon  which  may  rest  long-range 
predictions  of  rainfall.  We  do  not  know  whether  next  year  will  be 
wet  or  dry,  and  if  wet,  whether  excessively  so.  We  cannot  foretell 
whether  the  heavy  rains  will  come  all  at  once  over  wide  areas,  caus- 
ing the  most  disastrous  floods  of  history,  or  very  irregularly,  so 
that  but  slight  damage  will  be  done.  One  thing  is  sure,  namely, 
wherever  a  river  flood- plain  now  exists  it  has  been  covered  with 
water  from  that  stream.  If  so  in  the  past,  why  not  in  the  future, 
and"  why  not  have  a  greater  combination  of  heavy  rains  than  ever 
before  and  a  greater  flood  than  ever  before  ?  So  long  as  we  remain 
in  such  gross  ignorance  concerning  the  profound  laws  of  meteor- 
ology just  that  long  will  we  be  in  like  ignorance  regarding  the 
probabilities  of  unfavorable  combinations  which  produce  destruc- 
tive floods. 

It  seems  most  improbable  that  climatic  conditions  have  changed 
to  any  considerable  degree  in  recent  times,  or  that  they  will  change 
within  the  next  thousand  years  sufficiently  to  have  much  influence 
on  floods ;  and  even  should  they  change,  the  new  conditions  are 
just  as  liable  to  be  worse  as  to  be  better.  It  is  the  duty  of  the 
scientist,  therefore,  to  look  at  matters  just  as  they  are.  From  this 
standpoint  it  seems  practically  certain  that  occasionally  excessive 
floods  will  come  which  will  be  so  great  that  any  and  all  the  works 
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of  man  will  be  powerless  in  the  preveBtion  of  ^^at  dieaeter.  Such 
an  agent  of  deBtraotioQ  should  be  looked  upon  in  a  measure  es  we 
look  Qpon  e-artbquakesaQd  tornadoes  and  volcanoes  —  Dature's  grsat 
procefisea  for  modifying  and  beautifying  the  surface  of  the  earlh  — 
and  man  should  avoid  their  disastrous  reeviLts  principally  by  keep- 
ing oat  of  their  way.  It  should  not  be  considered  a  mark  of  the 
highest  degree  of  intelligenoe  deliberately  to  put  one's  self  directly 
in  the  pathway  of  such  a  manifestation  of  nature's  forces. 

The  above  general  statements  refer  to  major  or  eiceesive  floods. 
A  great  many  minor  floods  occur  which  are  less  destructive  in  their 
action,  and  which,  in  a  measure,  certainly  may  be  modified  and 
made  less  severe.  Three  different  Lines  of  improvements  or  methods 
have  been  suggested,  commonly  called  the  reservoir  method,  the 
levee  method,  and  the  channel-straightening  method.  These  may 
be  considered  separately, 

RESERVOIRS. 

Flood  prevention  by  the  reservoir  method  is  believed  in  by  those 
who  consider  it  feasible  to  build  many  reser\'oirs  throughout  the 
drainage  area  of  a  stream  so  that  a  portion  of  the  rainfall  water  may 
be  caught  in  the  reservoir  and  doled  out  leisurely  to  the  streams 
under  the  control  of  man.  It  is  argued  that  it  is  the  last  portions 
of  the  rainfall  added  to  rivers  which  cause  the  floods,  and  that 
therefore  such  portiona  as  may  be  held  in  the  reservoirs  will  in  a 
degree  keep  the  "last  portions"  from  entering  the  stream  and 
thereby  prevent  the  flood/  But  the  facta  are  that  such  reservoirs 
are  filled  with  the  first  part  of  the  rainfall  and  not  with  the  last 
part,  and  the  water  caught  in  them,  if  let  alone,  would  be  the  first 
to  enter  the  streams,  and  probably  would  be  welt  out  of  the  way 
down -stream  before  the  laat  came.  Could  we  bnild  reservoirs  wjth 
draw*gates  so  that  we  might  let  the  first  storm  water  run  through 
tbem  and  then  close  the  gates  and  hold  the  last  rainfall  they  would 
undoubtedly  be  of  service. 

In  the  arid  and  semiarid  districts,  where  the  rainfall  is  under 
twenty  inches  per  annum,  some  of  the  most  eevere  local  rain-sturms 
ocx?ur.  The  ground  is  usually  dry  and  hard  and  parched,  and  the 
rain  storms  are  so  excessive  tbat  a  large  proportion  of  the  total  rain- . 
fall  runs  off  the  surface  nud  down  into  the  streams,  causing  exces- 
sive local  Hoods.  In  such  regions  reservoirs  would  be  most 
serviceable,  because  they  could  be  built  so  as  to  hold  a  larger  frac- 
tion of  the  rainfail,  and  in  a  degree  would  compensate  for  the  ex- 
cessive rapidity  of  precipitation.  In  a  climate  such  as  Is  general 
throughout  the  Mississippi  valley,  however,  it  is  doubtful  about 
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the  reservoir  system  exerting  a  very  ap{)reciable  effect.  The  ten- 
dency, however,  would  be  in  the  right  direction  and  we  shojald 
combine  all  methods  which  have  the  proper  tendency,  in  order  that 
in  the  end  we  may  have  the  greatest  influence. 

FORESTS. 

During  recent  years  much  has  been  said  regarding  the  influence 
which  deforesting  and  reforesting  an  area  may  have  upon  floods. 
The  great  champion  in  the  cause  of  cultivating  forests  to  prevent 
damage  by  floods  is  the  honorable  Government  Forester.  His  en- 
thusiasm has  become  contagious,  and  advocates  of  reforesting  tree- 
less areas  as  a  means  of  flood  prevention  are  numerous  in  all  parts 
of  the  United  States.  The  subject  is  discussed  here  because  in  a 
way  it  corresponds  to  the  reservoir  system. 

Rain  falling  upon  a  forested  area  is  partially  consumed  in  wet- 
ting the  leaves  and  branches  of  the  trees,  and  to  a  perceptible  de- 
gree the  water  is  held  back  and  enters  the  drainage  channel  more 
slowly,  which  in  turn  prevents  a  sudden  rise  of  the  stream.  For 
ordinary  rains  and  mild  floods  there  can  be  no  doubt  but  that  such 
a  covering  of  forest- trees  materially  reduces  the  stage  of  high  water. 
But  here,  as  with  reservoirs,  it  is  the  first  rain  that  falls  which  wets 
the  leaves  and  branches  and  trunks  of  the  trees.  When  excessive 
rains  come,  four  and  five  and  six  inches,  the  early  rains  thoroughly 
wet  and  saturate  all  parts  of  the  forest- trees — trunk,  branch  and  leaf 
— so  that  the  latter  part  of  the  rain  will  have  about  the  same  influence 
on  flood  conditions  as  though  the  forests  were  not  there.  It  seems 
to  the  writer  the  importance  of  quantitative  influence  of  forests  has 
been  greatly  exaggerated.  Enthusiasts  even  go  so  far  as  to  claim 
that  could  we  have  our  entire  country  reforested  the  whole  problem 
of  flood  preventions  would  be  solved.  Such  parties  should  not  be 
called  scientists,  because  the  scientist  sees  in  the  river  flood-plains, 
as  already  explained,  positive  evidence  that  the  river  valleys  of 
America  have  been  visited  by  floods  in  times  past  fully  as  much 
and  probably  more  than  in  modern  times.  This  geological  evidence 
is  not  old  simply  because  it  is  geological.  It  deals  with  the  most 
recent  period  of  geologic  time,  and  links  the  past  with  the  present. 
It  is  little  short  of  folly  to  teach  that  destructive  floods  can  be  pre- 
vented by  reforesting  the  surface  of  the  country,  no  matter  to  what 
extent  such  reforesting  may  be  carried. 

In  a  measure,  forests  in  a  river  flood-plain  become  positively 
objectionable  because  they  retard  the  flow  of  water  already  in  the 
stream.  No  sooner  does  a  stream  overflow  its  banks  than  the  for- 
est-trees interfere  with   the  flow  of  water  here,  just  the  same  as 
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they  do  on  the  uplands.  Anything  whatever  whioh  retards  to  any 
degree  the  flow  of  water  after  it  once  enters  a  stream  beoomes  di- 
reotly  a  flood  producer.  Tliere  oan  be  no  question  bat  that  when 
the  water  has  once  overrun  the  flood-plains  every  tree,  every  bush, 
every  blade  of  grass  retards  its  movements.  To  whatever  extent 
this  is  done  they  are  positively  objectionable.  It  is  passing  strange 
that  so  much  importance  should  be  placed  on  this  subject  at  a  time 
so  little  removed  from  the  days  when  practically  all  of  the  river 
valleys  in  America  were  forested,  in  view  of  the  fact  that  all  of  our 
history  and  legends  coincide  with  geological  evidence  showing 
conclusively  that  our  rivers  overflowed  their  banks  in  those  days 
as  frequently  and  to  as  great  an  extent  as  they  do  now. 

LEVEES. 

Certain  prominent  citizens  and  engineers  are  enthusiastic  over 
the  beneficial  effects  that  may  be  obtained  by  the  building  of 
levees  along  river  banks  in  order  to  prevent  flood  destruction.  It 
seem  to  the  writer  that  this  method  of  improvement  in  general 
should  be  handled  with  great  care.  In  effect,  it  is  virtually  the 
the  same  as  deepening  the  channel.  All  rivers  while  meandering 
through  their  flood-plains  naturally  build  levees.  Invariably  such 
streams  through  the  greater  part  of  their  course  have  built  up  the 
levees  from  five  to  ten  feet  and  even  twenty  feet  above  the  flood- 
plain  farther  back  from  the  river.  At  Lawrence  during  the  flood 
of  1903  there  was  one  little  spot  of  dry  ground  on  the  north  side  of 
the  river  immediately  at  the  river  bank.  Between  this  and  the 
bluff  to  the  north  in  some  places  the  water  was  as  much  as  ten  feet 
deep,  while  here  the  surface  was  from  one  to  three  feet  above  the 
water  level,  showing  that  the  natural  river  levee  was  ten  or  twelve 
feet  higher  than  the  main  flood-plain  farther  towards  the  bluffs. 
But  with  all  this  natural  levee  building  streams  overflow  their 
banks  and  change  their  channels.  The  influence  of  artificial 
levees  is  similar  to  that  of  the  natural  levee.  They  are  first-class 
for  mild  floods,  but  when  excessive  floods  come  they  must  be  en- 
tirely inadequate,  and  after  the  flood- waters  break  through  them 
they  become  positively  harmful,  in  that  they  interfere  seriously 
with  the  free  flow  of  the  water. 

One  phase  of  this  subject  apparently  has  been  overlooked,  and 
it  is  the  most  important  one,  namely,  the  filling  up  of  the  bed  of 
the  stream,  which  in  itself  is  immensely  objectionable.  Could  the 
Kansas  river  be  leveed  five  feet  in  height  from  Junction  City  to 
its  mouth,  it  is  practically  certain  that  such  a  process  would  in- 
crease the  tendency  of  the  stream  to  silt  up  from  the  bottom. 
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As  the  water  in  a  stream  inoreases  in  depth  there  is  an  increas- 
ing variation  in  the  velocity  of  the  water  at  top  and  at  the  bottom. 
The  water  near  the  surface  cuts  the  banks  and  supplies  itself  with 
silt  in  accordance  with  its  carrying  capacity  determined  by  its  ve- 
locity. A  stream  twenty  feet  deep  has  a  larger  absolute  amount  of 
water  near  the  bottom  flowing  slowly  than  the  same  stream  would 
have  when  but  five  feet  deep.  The  silt  gathered  from  near  the  top 
gradually  works  downward  and  on  account  of  the  slow-moving  water 
below  silts  up  the  bottom  of  the  river  much  faster  than  would  be 
done  if  the  stream  were  only  half  as  deep.  The  filling  done  by  one 
flood  simply  helps  the  stream  to  overflow  its  banks  the  more  read- 
ily during  subsequent  floods,  and  therefore  becomes  a  menace. 

As  just  stated,  levees  undoubtedly  are  serviceable  and  satisfactory 
for  mild  floods.  It  is  surprising,  however,  how  many  engineers,  some 
of  them  government  engineers,  overlook  the  fact  that  levees  must 
be  inordinately  high  in  order  to  accommodate  all  the  water  of  great 
floods.  Suppose  we  should  try  to  levee  the  Kansas  river  to  hold  it 
within  its  banks  during  a  flood  equal  to  the  one  of  1903.  At  Law- 
rence the  water  was  more  than  five  miles  in  width  with  an  average 
depth  of  about  five  feet.  The  cross-section  area,  therefore,  of  the 
flood-water  was  so  great  that  levees  would  have  to  be  built  more 
than  ten  times  as  high  as  is  usually  mentioned  in  order  to  provide 
a  channel  which  would  contain  all  the  water.  According  to  news- 
paper  accounts  one  of  the  leading  engineering  firms  of  Kansas  City 
made  surveys,  up  the  Kansas  river  beyond  Lawrence  and  made  a 
report  to  a  citizens'  committee,  who  employed  them,  which  report 
in  turn  was  sent  to  a  government  engineer.  According  to  these 
same  newspaper  accounts  both  the  Kansas  City  engineers  and  the 
government  engineer  advised  building  levees  to  a  height  only  a 
little  greater  than  that  to  which  the  water  rose,  mind  you,  on  the 
supposition  that  it  would  protect  the  valley  lands  from  flood- water 
in  the  future,  omitting  entirely  to  take  into  consideration  the  vast 
amount  of  water  spread  out  over  the  valley.  They  are  said  to  have 
estimated  that  such  a  system  of  levees  could  be  built  for  about  $14,- 
000  per  mile  on  each  side  of  the  river.  It  cannot  be  believed  that 
engineers  of  the  reputation  of  the  ones  referred  to  ever  would  sub- 
scribe  to  such  a  fallacious  doctrine.  The  influence  on  the  public 
mind,  however,  has  been  wrought  and  the  unscientific  landowner 
situated  in  the  river  valley  is  likely  to  believe  that  the  newspaper 
accounts  are  correct,  and  that  therefore  such  a  system  of  levees 
should  be  built. 

It  should  be  noted  here  also  that  the  tendency  of  the  stream  to 
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meander  its  channel  would  be  jost  as  effective  in  tiroes  of  flood 
with  Ibe  flood  currents  working  against  the  levees  as  though  they 
wer«  working  against  a  natural  bank.  The  eoft  materials  of  the 
freshly  made  levees  would  ruelt  away  under  such  influences  wUh 
surprising  rapidity^  anil  in  order  that  such  levees  be  maintained 
practically  it  would  become  nectsssary  to  keep  a  strong  force  of  men 
at  work  along  the  entire  tlistance  leveed  throughout  each  period  of 
high  water. 

Somewhat  similar  to  levee  building  ie  a  process  of  raising  tht* 
grades  of  railroads  recently  indulged  iti  to  such  an  extent  in  many 
places  along  river  valleys,  If  a  railroad  grade  is  parallel  with  the 
etreau],  raising  the  grade  will  be  beneficial  to  the  road.  If,  how- 
ever, it  is  transverse  to  the  direction  of  the  water  current,  it  serrae 
as  a  dam  and  only  makes  a  bad  matte?  worse.  It  is  beyond  my 
ability  to  understand  the  actionB  of  some  railroad  engineers  in  this 
respect.  Her©  and  there  we  find  railroad  grades  virtually  forming 
dams  from  bluff  to  bluff  across  streams  with  only  a  few  small  open- 
ings through  which  the  water  can  flow.  A  notable  recent  example 
of  ihis  is  along  the  Santa  F6  railway  across  the  Wakarnsa  valley 
south  of  Lawrence-  Since  the  flood  of  1903  this  grade  was  raised 
from  two  to  five  feet*  It  is  almost  directly  across  the  river  valley ♦ 
In  1908,  I  am  reliably  informed  by  parties  who  actually  made  the 
measurements,  this  performed  the  function  of  a  dam  to  such 
an  extent  that  the  water  was  from  eighteen  to  twenty  inches  higher 
on  the  up-Btream  aide  than  on  the  lower  side.  A'  large  amount  of 
money  was  spent  in  this  movement,  only  to  find  that  it  impeded  the 
flow  of  the  water  to  aueh  an  extent  that  the  last  condition,  if  poesi* 
ble,  is  worse  than  the  first.  What  would  have  happened  had  the 
aame  grade  been  built  five^  ten,  twenty  or  a  hundred  feet  higher, 
provided  it  was  strong  enough  to  withhold  the  force  of  the  wiater 
pressure  f  It  seems  plain  that  it  simply  would  have  created  a  great 
reservoir  on  the  up-stream  side  and  that  ultimately  the  water-lerel 
would  have  reached  the  top  of  the  grade  juet  the  same  as  it  did  be- 
fore the  last  improvements.  The  great  mistake  was  made  by  not 
providing  suitable  outlets  for  the  water  to  get  away. 

The  engineers  evidently  thought  Ihey  did,  forgetting  apparently 
that  the  entire  valley  in  1903  was  necessary  for  the  current.  It 
seems  almoat  madneaa  to  assume  that  in  times  of  a  like  Bood  a  mn- 
way  one-tenth  or  one^twentieth  the  width  of  the  valley  was  sufficieiil 
to  let  the  water  pass. 

In  a  similar  manner  other  river  valleys  in  many  places  have  tbes&l 
grmi  milioad  grades  crossing  them,  serving  as  immeufle  dikes  to 
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impede  the  ourrent.  Almost  invariably  the  openings  through  them 
are  so  few  and  so  entirely  inadequate  that  they  cause  the  water  in 
the  river  valley  to  rise  much  higher  than  it  otherwise  would,  and 
therefore  such  grades  become  one  of  the  great  flood  producers. 

CHANNEL   STRAIGHTENING. 

Advocates  of  channel  straightening  have  many  points  of  fact 
with  them.  The  fundamental  principle  underlying  this  method  is 
the  hurrying  away  of  water  already  in  a  channel  so  that  it  may  not 
be  present  when  the  last  of  the  flood- waters  arrive.  Anything  what- 
ever which  impedes  the  water  current  in  a  stream  tends  to  produce  a 
flood.  In  its  qualitative  influence  it  becomes  a  flood  producer,  be- 
cause it  holds  back  water  already  in  the  channel  until  new  rainfall 
water  may  overtake  it.  Conversely,  any  influence  which  will  hurry 
water  along  and  get  it  out  of  the  way  tends  to  prevent  a  flood,  and 
therefore  should  be  applied  wherever  feasible.  The  universal  ten- 
dency of  streams  with  flood-plains  is  to  silt  up  their  channels,  as 
already  pointed  out.  This  filling  in  process  is  greatly  increased  by 
driftwood,  stumps  and  other  objects  becoming  lodged,  which  retard 
the  velocity  of  the  water  in  the  bottom  of  the  stream.  Clearing  a 
river  channel  of  stumps  and  trees  and  snags,  therefore,  in  a  measure 
increases  the  velocity  of  the  water.  One  can  hardly  believe  that 
intelligent  landowners  would  spend  vast  sums  of  money  in  river 
improvements  to  prevent  floods  and  at  the  same  time  neglect  to 
provide  against  such  river  obstructions.  But  we  find  these  con- 
tradictory actions  in  many  parts  of  America. 

Suppose  a  drop  of  rain  falling  at  Junction  City  occupies  four 
days  in  traveling  to  Kansas  City,  and  suppose  again  that  by  re- 
moving impediments  in  its  pathway  its  velocity  could  be  increased 
so  that  it  would  raaie  its  journey  in  three  days.  Certainly  at  any 
given  point  throughout  its  course  it  would  be  out  of  the  way  much 
earlier  than  should  no  improvements  be  made,  and,  therefore,  its  in- 
fiuence  as  a  fiood  producer  would  be  correspondingly  lessened.  If 
now  we  find  a  stream  which  has  carried  its  meanderings  to  such  an 
extent  that  the  length  of  its  course  has  been  doubled,  the  length  of 
time  required  for  water  to  travel  the  course  likewise  would  be 
doubled,  yes,  more  than  doubled,  because  its  actual  velocity  would 
be  in  a  measure  retarded.  Throughout  the  course  of  every  stream 
with  a  flood-plain  meandering  is  more  pronounced  in  some  places 
than  in  others,  and  in  such  places  a  maximum  good  could  be  ac- 
complished by  straightening  the  channel. 

In  the  southeast  corner  of  Bates  county,  Missouri,  the  Marais 
dee  Cygnes  river  has  excessive  windings  throughout  a  stre' 
-5 
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ftU/ut  iw<;rjtjr'fiTe  miles.  Under  prorisioitf  of  a  state  law  a  drain- 
HifH  district  wan  iocorporated  and  all  the  land  within  it  taxed  to  de- 
fray the  exjieniMrs  of  straightening  the  channeL  A  skilled  eng^ineer 
WHH  t'jnpUjy*ytl  and  improvements  are  now  well  ander  way.  By 
building  a  new  chimnel  twenty-three  and  a  half  miles  in  length  the 
present  channel,  H^rventy-tbree  miles  long,  will  be  abandoned.  It 
is  estimated  that  it  now  requires  water  three  and  a  half  days  to 
travel  this  s«;venty.three  miles,  while  bat  eight  hours  will  be  re- 
qiiiprfl  to  trayel  the  twenty-three  and  a  half  miles.  This  shorten- 
ing of  time  is  much  greater  than  shortening  of  distance,  because, 
with  no  curves  U}  encounter,  the  water  will  meet  with  less  friction. 
Agiiin,  the  twenty-three  and  a  half  miles  will  have  the  same  abso- 
lute  fall  HH  the  Heventy-three  miles,  changing  the  fall  per  mile  from 
eight  inches  to  about  twenty-six  inches,  which  of  itself  would  al- 
most double  the  velo<'ity  of  the  water. 

iSup|H>se  now  we  have  a  Hood-time  in  the  upper  Marais  des 
Oygiies  riviT  and  that  u  given  stage  of  flood  is  reached  at  the  upper 
pari  of  the  Htraight  channel.  Within  eight  hours  this  water  will 
liiivo  traversed  the  twenty-three  and  a  half  miles  and  be  entirely 
out  of  the  way  of  succeeding  ]>ortions  of  the  flood,  while  under 
previt»UH  conditionH  it  would  require  three  and  one-half  days  to  pass 
the  lowor  point  of  the  new  channel,  and  therefore  more  than  two- 
IhinlN  of  the  «*Hrly  llood-water  would  he  retained  and  added  to  the 
hiliM'  Ihuxlwatpr.  (Vrtainly  such  an  improvement  will  have  a  very 
Htnuig  trndrnoy  in  tin*  right  direction.  Could  the  Marais  des 
i\vKiH»H  rivt»r  havr  itH  channel  straightened  from  the  vicinity  of 
i^hiomMiii),  in  eastern  (Wge  county,  Kansas,  to  its  mouth,  below 
tbtlTormm  i^ty.  it  HeeiUH  probable  that  the  floods  would  be  greatly 
reduooil. 

One  of  the  pliaseH  of  tluH  subject  that  shi^iUd  be  emphasized  is 
ihe  lumHibiUtY  of  usiui:  tlie  waste  energy  of  the  water  current  to 
help  in  outtiui;  new  channels.  There  is  no  more  nei^essity  of  using 
wxwxx  |H»\\ev  and  steam  power  to  dv>  all  the  work  than  there  is  for 
\iH\uv;  Uke  p\»\\er  to  turn  the  turbine  wlieels  at  a  water-power  plant. 
An  eai:iueei  \\h\^  fully  understands  river  principles  can  devise 
luesiUT*  tvM  apply m<  tb.e  vMirrx'ut  energy 
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tainly  is  in  the  direction  of  oausing  the  river  to  break  over  its  banks 
up  stream  from  the  dam.  This  influence,  however,  is  not  so  en- 
tirely an  unmitigated  evil  as  is  an  ordinary  obstruction  in  a  river 
channel.  A  tree  or  bridge  pier  or  snag  checks  the  velocity  of  water 
and  in  no  degree  works  a  recompense  for  it,  so  that  its  influence  is 
entirely  bad.  A  dam  across  a  water  stream  checks  the  velocity  of 
water,  but  in  turn  necessarily  in  a  measure  compensates  for  it  by 
causing  the  water  to  flow  with  greater  velocity  as  it  passes  the  dam. 
Observations  and  measurements  universally  show  that  when  water 
begins  rising  in  a  stream  it  rises  faster  below  the  dam  than  it  does 
above,  so  that  when  a  stream  becomes  sufficiently  high  the  presence 
of  the  dam  cannot  be  told  from  the  appearance  of  the  surface  of  the 
water. 

Let  us  suppose  that  we  havQ  a  dam  five  feet  high.  At  low  stages 
of  water  the  water-level  above  the  dam  will  be  five  feet  above  the 
water-level  below.  As  a  fiood  approaches  this  difference  in  level 
begins  diminishing — first  to  four  and  one-half,  then  four  feet, 
then  three  and  one-half,  etc.  A  little  thought  will  show  why  this 
is  so.  Let  us  assume  that  we  have  a  rise  of  ten  feet  above  the 
dam,  so  that  a  volume  of  water  ten  feet  in  depth  will  flow  over  the 
dam.  Now,  every  one  knows  that  the  water  at  and  near  the  sur- 
face flows  very  much  faster  than  water  near  the  bottom  of  the 
stream.  The  farther  the  surface  is  removed,  therefore,  from  the 
top  of  the  dam  as  the  flood  rises  the  less  influence  the  dam  will 
have  on  this  rapidly  flowing  water,  which  constitutes  the  main 
ran-off  of  the  stream.  During  low  stages  the  dam,  therefore,  pro- 
daces  its  maximum  effect,  which  effect  is  gradually  decreasing  in 
percentage  proportion  as  the  water  rises. 

In  conflrmation  of  the  above  theoretical  consideration  it  should 
be  added  that  a  careful  investigation  of  the  Kansas  river  valley  im- 
mediately after  the  flood  of  1903  failed  to  reveal  any  material  dif- 
ference in  damages  produced  along  the  river  valley  above  and  below 
the  dam  at  Lawrence.  I  had  eight  assistants  working  under  me 
examining  the  river  valley  from  its  mouth  westward  to  Junction 
City.  These  were  young  men  not  one  of  whom  was  a  citizen  of 
Douglas  county.  One  of  the  charges  I  gave  them  was  to  look  care- 
fully into  this  question  and  determine  if  possible  whether  or  not 
the  dam  at  Lawrence  produced  any  appreciable  effect  in  the  volume 
of  damage  done  by  the  flood  below  the  dam  and  above  the  dara^ 
The  unanimous  statement  was  that,  so  far  as  they  could  determine 
by  careful  observations,  flood  damages  were  just  as  great  below  as 
above. 
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In  times  of  mild  floods,  however,  dams  certainly  do  produce  bad 
eflfects.  They  cause  the  water  first  to  break  over  the  river  banks 
above  the  dam,  which  in  turn  is  liable  to  set  up  new  channels,  and 
to  flood  certain  areas  which  otherwise  would  not  be  disturbed. 

SPILLWAYS. 

It  has  been  suggested  that  where  dams  are  built  spillways  should 
be  provided  around  an  end  of  the  dam  so  that  during  mild  floods 
an  excessive  amount  of  water  could  flow  past  the  dam  without  over- 
flowing the  banks  above.  This,  under  certain  circumstances,  would 
be  a  move  in  the  right  direction.  Its  value  would  be  made  nt2, 
however,  provided  the  channel  of  the  stream  below  the  dam  was 
not  suflSciently  wide  to  carry  away  the  water  as  fast  as  it  passed 
over  the  dam  and  spillway  combined.  The  production  of  a  spill- 
way beyond  this  point  would  be  an  unnecessary  waste  of  money. 
This  question  of  dams  and  spillways  is  here  introduced  because 
again  the  public  press,  from  time  to  time  since  the  flood  of  1903, 
has  been  agitating  the  subject,  and  great  dissatisfaction  and  unrest 
have  been  worked  up  with  the  masses  of  people  living  in  the  river 
valleys  in  eastern  Kansas  and  other  parts  of  America.  According 
to  press  reports  a  government  engineer  recently  has  passed  up  and 
down  the  Kansas  river  valley  and  its  tributaries,  counting  the  dams 
across  the  various  streams,  and  giving  utterance  to  statements  in 
eflfect  that  such  dams  must  be  removed,  after  which  damage  from 
flood  will  be  a  thing  of  the  past.  I  wish  to  call  attention  to  the 
well-known  fact,  as  before  stated,  that  these  same  streams  over- 
flowed their  valleys  practically  to  as  great  an  extent  before  such 
dams  were  built  as  they  do  now.  We  have  abundant  historic  evi- 
dence of  this  covering  the  past  fifty  years,  and  we  have  positive 
geologic  evidence  of  this  written  in  the  flood-plains  of  the  streams, 
as  already  explained.  It  should  be  remembered,  therefore,  that 
such  dams  may  produce  bad  influences  during  mild  floods,  but  that 
these  bad  influences  decrease  as  the  floods  increase  in  volume,  so 
that  when  the  flood  reaches  the  proportions  of  those  of  1903  practi- 
cally the  dams'  influences  are  almost  nil. 

All  too  often  it  happens  that  attempts  at  river  improvements  are 
made  in  the  wrong  direction.  For  ^  sad  example  of  this,  I  need 
only  refer  to  actions  of  citizens  at  Pine  Bluff,  Ark.,  in  their  attempt 
to  protect  property  from  river  destruction  during  the  flood  of  the 
Arkansas  river  only  a  few  weeks  ago.  Here  is  a  town  situated  on 
the  convex  side  of  a  bold  ox-bow  curve  in  the  river.  At  flood-time 
the  current  was  constantly  striking  against  the  bank  so  as  to  increase 
the  crookedness  of  the  channel.     Opposite  this  part,  along  the  con- 
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cave  side  of  the  curve,  where  the  current  already  was  so  weak  it 
was  depositing  parts  of  its  load,  a  citizen's  committee  began  cut- 
ting down  the  bank  and  throwing  the  dirt  into  the  water  in  an  at- 
tempt to  entice  the  strong  current  away  from  the  opposite  bank. 
What  they  did  in  reality  was  to  add  to  nature's  methods  by  which 
the  river  was  Grst  made  crooked,  and,  therefore,  so  far  its  they  had 
any  influence  on  the  stream  they  made  it  wear  away  with  increased 
energy  the  very  bank  they  hoped  to  protect. 

A  most  important  consideration  which  should  be  made  promi- 
nent is  the  futility  of  attempting  great  river  improvements  in  re- 
stricted areas  with  a  hope  of  accomplishing  much  good  therefrom. 
A  stream  large  enough  to  do  great  damage  must  necessarily  drain 
a  sufficiently  large  area  to  make  mere  local  improvements  of  but 
little  value.  We  mu^t  expand  our  conceptions  of  the  magnitude  of 
nature's  processes  and  modify  our  efforts  accordingly.  For  a  stream 
as  big  as  the  Kansas  river,  or  Missouri  river,  with  a  flood-plain 
from  three  to  five  miles  wide,  what  a  great  disappointment  awaits 
those  who  now  have  faith  in  mere  local  improvements.  There 
should  be  a  cooperation  of  all  interested  parties  for  a  distance  of  at 
least  a  hundred  miles  up  and  down  the  valley,  and  two  hundred 
miles  would  be  much  better.  Great  floods  are  not  mere  local  affairs, 
and  little  can  be  expected  from  mere  local  treatment. 

On  the  other  hand,  river  improvements  are  immensely  expen- 
sive.  No  class  of  citizens  is  justified  in  spending  vast  sums  of 
money  to  save  property  unless  reasonable  returns  are  to  a  degree 
insured.  While  the  American  Indians  roamed  over  our  vast  prai- 
ries and  held  a  valuation  on  land  of  less  than  one  cent  an  acre,  no 
such  land  would  bear  taxation  sufficient  even  for  building  respecta- 
ble fords  across  the  streams,  much  less  for  building  bridges,  while 
as  for  improvements  to  guard  against  flood  devastation  it  was  en- 
tirely unthinkable.  But  when  a  great  city  is  built  and  land  becomes 
worth  a  thousand  dollars  a  front  foot,  it  would  almost  stand  taxa- 
tion to  encase  the  stream  in  polished  marble. 

In  general  land  values  in  America  are  now  intermediate  between 
the  two  extremes  just  named.  The  time  has  come  when  we  should 
begin  to  make  improvements,  but  values  in  general  are  yet  too  low 
to  admit  of  very  great  ones.  The  intelligent  thing  to  do,  therefore, 
is  to  begin  work  in  the  right  direction,  strictly  in  accord  with  the 
laws  of  nature,  and  on  sufficiently  broad  lines  so  that  ultimately 
our  accomplishments  will  be  commensurate  with  our  efforts.  We 
should  harness  the  water  currents  and  compel  them  to  turn  their 
great  surplus  energies  into  our  hands  for  us  to  direct  their  expen- 
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dituree  in  a  manner  that  will  accompliBh  the  desired  ends.  If  the 
energy  of  a  water  ourrent  builds  great  orooks  and  oarves  in  a  chan- 
nel when  allowed  to  run  wild,  then  the  same  energy  may  be  made 
to  straighten  the  same  ohannel  if  properly  applied.  If  a  stream  is 
capable  of  doing  sufficient  work  to  transport  vast  amounts  of  ma- 
terial necessary  to  build  up,  its  flood-plain  scores  of  feet  in  thick- 
ness and  miles  in  width,  then  the  same  stream  may  be  made  to  keep 
its  own  channel  free  and  clear  of  obstructions  just  as  soon  as  the 
mind  of  man  becomes  capable  of  directing  the  work.  We  are  not 
here  dealing  with  the  changeable  whims  of  an  individual,  but  with 
the  immutable  and  unchangeable  laws  of  inanimate  matter.  Let 
us  all  hope  that  in  the  near  future  our  minds  may  be  opened  up  to 
a  full  comprehension  of  such  laws  and  how  to  apply  them  to  our 
good,  and  that  our  hearts  may  be  expanded  so  that  we  may  all  work 
in  perfect  harmony  in  accomplishing  these  great  ends. 
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THE  IMPORTANCE  OF  PHYSIOLOGICAL  ASSAY  IN  THE 
STANDARDIZATION  OF  SOME  DRUGS. 

By  Adolph  Zieflb.  University  of  Kanaaa.  Lawrence. 

nPHE  main  factors  which  have  been  responsible  for  the  increas- 
^  ing  interest  and  change  of  attitude  shown  in  problems  con- 
nected with  the  use  of  drugs  in  the  treatment  of  disease,  and 
especially  in  their  standardization,  are  mainly  these:  The  first  was 
the  appearance  of  the  new  Pharmacopoeia,  causing  as  it  did  many 
discussions  in  regard  to  the  admission  of  new  remedies'and  a  ch&nge 
in  the  standard  of  some  of  the  older  preparations.  The  second  was 
the  establishing  of  the  Council  on  Pharmacy  and  Chemistry,  which 
exposed  false  claims  of  many  "quack"  remedies  by  showing  that 
they  were  entirely  without  value  as  remedies  for  the  ailments  for 
which  they  were  so  highly  recommended.  This  council  also  in- 
vestigated the  condition  of  many  official  preparations,  and  showed 
that  many  of  them  were  far  from  being  up  to  standard.  The  third 
factor,  and  by  far  the  most  important,  was  the  establishing  of  drug 
laboratories  for  the  state  and  national  pure  food  and  drugs  law. 
These  laboratories  have  submitted  to  them  for  analysis  every  known 
form  of  remedies  for  the  treatment  of  disease.  Very  frequently 
chemists  are  unable  to  give  conclusive  information  about  certain 
remedies  because  of  the  lack  of  the  necessary  equipment  for  physi- 
ological examinations. 

The  uniformity  in  strength  of  any  drug  is  one  of  the  first  essen- 
tials.  Its  preparation  shall  also  possess  physiological  qualities  to 
a  uniform  degree  —  in  other  words,  should  be  of  a  uniform  standard.  . 

The  recent  Pharmacopoeia  l:a8  made  greater  advances  in  stand- 
ardization than  any  previous  one,  in  that  it  requires  in  many  more 
instances  than  formerly  that  the  drug  shall  be  standardized  so  as 
to  contain  a  certain  fixed  percentage  of  its  active  principle,  thus 
assuring  the  physician  a  more  definite  and  reliable  preparation. 

Probably  the  foremost  cause  of  the  variation  of  standards  is  the 
fact  that  the  drugs  often  vary  notoriously  in  content  of  active  prin- 
ciple. This  variation  depends  upon  climatic  conditions,  different 
localities,  the  time  of  year  when  drug  is  collected,  and,  probably  of 
greatest  importance,  upon  the  manner  in  which  the  drug  is  pre- 
pared for  market  and  the  way  it  is  preserved  before  it  is  used. 
This,  then,  accounts  for  the  varying  degree  of  physiological  activity 
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of  preparations  made  exactly  in  the  same  percentage  of  erode  drags, 
but  using  drugs  from  different  sources. 

No  insistence  is  needed  on  the  desirability  of  a  uniform  stand- 
ard  of  activity  for  all  drugs,  and  especially  such  as  contain  espe- 
cially highly  active  principles  of  highly  toxic  nature.  In  the  case 
of  some,  such  as  cinchona,  hydrastis,  opium  or  nux  vomica,  such  a 
standardization  is  easily  carried  out  by  chemical  means.  These 
drugs  owe  their  activity  to  the  presence  of  certain  specific  alka- 
loids which  are  of  such  a  basic  nature  that  they  unite  readily  with 
acids,  thus  affording  a  means  of  assay.  These  particular  alkaloids 
are  also  sufficiently  stable  that  they  can  withstand  the  action  of 
strong  acids,  alkalies,  and  quite  a  high  heat,  and  can  be  determined 
gravimetrically. 

There  are,  however,  other  drugs  in  which  the  active  principle  is 
of  such  a  nature  that  attempts  at  chemical  investigation,  if  not  mis- 
leading, are  unsatisfactory,  even  though  the  active  principles  are 
recognized  and  something  is  known  of  their  chemical  nature. 
Typical  instances  of  such  drugs  are  digitalis,  strophanthus,  squills, 
ergot,  cannabis  indica,  aconite,  and  others.  The  active  principles 
of  the  first  three,  called  the  *' cardiac  group,"  are  of  a  glucosidal 
nature,  and  as  yet  there  have  been  no  good  chemical  methods  given 
by  which  these  principles  can  be  isolated  quantitatively,  flow- 
ever,  a  very  good  and  simple  physiological  method  has  been  in  use 
for  years  and  is  used  by  all  well-equipped  manufacturing  houses 
at  the  present  time.  Until  very  recently  it  was  not  known  that 
ergot  contained  its  active  principle  in  the  form  of  an  alkaloid,  and 
heretofore  it  has  been  analyzed  physiologically  by  its  effect  upon 
the  rooster's  comb.  Although  the  alkaloidal  ergotoxin  exists  in 
ergot,  it  is  present  in  such  very  small  quantities  that  it  would  be 
difficult  to  isolate  it  quantitatively. 

Cannabis  indica,  a  notoriously  variable  drug,  is  highly  active, 
but  unfortunately  its  chemistry  has  not  been  sufficiently  investi- 
gated, so  that  there  is  a  consensus  of  opinion  among  authorities  as 
to  what  its  active  principle  is.  However,  the  drug  can  be  thor- 
oughly standardized  by  observing  the  nervous  symptoms  produced 
by  a  given  dose  in  a  dog  or  cat. 

Physicians  and  pharmacists  alike  have  recognized  the  necessity 
of  some  way  of  standardizing  these  preparations,  and  have  intro- 
duced physiological  methods  of  assay  which  are  being  used  by  all 
of  the  larger  manufacturing  houses,  and  it  is  mainly  due  to  these 
that  methods  are  being  perfected. 
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That  these  drugs  and  their  preparations  vary  has  been  proven 
by  the  foremost  pbarmaoologists. 

'  Dixon,  in  the  British  Medical  Journal,  says  that  he  and  Haynes 
demonstrated  in  Cambridge  the  variability  of  action  of  the  group 
of  cardiac  tonics,  including  digitalis,  strophanthus  and  squills.  He 
makes  the  statement  that  be  believes  hundreds  of  patients  die  an- 
nually from  digitalis  and  its  allies  in  not  possessing  the  exact  quan- 
tity of  active  principle  required  of  them. 

Houghton  states,  in  the  Journal  of  the  Medical  Association,  that 
he  found  by  testing  preparations  of  the  well-known  active  drug 
strophanthus  that  some  were  three  times  as  strong  as  others. 

A  series  of  investigations  by  Edmunds  on  tincture  of  digitalis  is 
very  interesting,  and  shows  very  plainly  the  uncertainty  of  this 
particular  preparation.  His  object  in  collecting  the  samples  was 
to  get  the  greatest  variety  in  respect  to  different  methods  of  manu- 
facture, drugs  from  different  sources,  and  tinctures  made  from  sup- 
posedly  assayed  fluid  extracts  from  certain  manufacturing  houses. 
His  results  showed  that  some  of  the  tinctures  are  almost  four  times 
as  strong  as  others,  or,  in  other  words,  that  four  or  five  drops  of  one 
will  produce  the  same  effect  as  fifteen  of  another  preparation. 
Since  the  average  dose  of  tincture  of  aconite  is  ten  drops,  it  can  be 
plainly  seen  what  a  marked  variation  in  activity  there  would  exist 
if  these  were  dispensed.  Another  interesting  feature  shown  by  this 
investigation  was  that  a  pharmacist  made  two  preparations,  one  be- 
ing four  times  stronger  than  the  other.  Pour  samples  for  the  same 
wholesale  house  varied  very  markedly,  but  this  was  not  strange, 
since  they  made  no  pretense  at  physiological  assay. 

These  instances  I  have  mentioned  are  by  no  means  rare.  They 
exist  in  every  drug  and  its  preparations  for  which  there  is  no 
chemical  method  of  assay,  and  it  is  merely  a  question  of  "luck" 
with  the  patient  when  he  gets  his  prescription,  and  unless  very 
rapid  advances  are  made  to  perfect  and  simplify  methods  for  physi- 
ological assay  for  these  questionable  drugs  this  dangerous  condi- 
tion will  become  worse  instead  of  better. 

I  trust  that  you  will  not  infer  from  the  above  that  I  am  pessi- 
mistic in  -regard  to  this  precarious  condition  of  certain  official 
preparations  on  the  market.  During  a  period  of  nearly  two  years 
we  have  come  in  contact  with  nearly  all  druggists  of  this  state  by 
analyzing  one  or  more  of  their  own  prepared  official  preparations. 
The  condition  in  which  we  found  some  of  the  more  simple  ones 
leaves  no  room  for  doubt  that  they  would  make  a  decided  failure  in 
the  attempt  to  manufacture  these  more  difficult  preparations.     At 
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present  our  drag  laboratory  is  amply  equipped  for  ohemical  inves- 
tigation, but  the  very  necessary  equipment  for  physiologioal  assay 
is  still  wanting.  Until  we  do  have  this  installed  we  are  helpless  to 
give  oonclusive  information  in  regard  to  the  relative  values  of  the 
drugs  I  have  mentioned,  and  many  others. 


THE  MANUFACTURE  OF  ENAMELED  WARE- 

By  R.  D.  Landbum.  University  of  Ejuims.  Lawrence. 

npHE  manufacture  of  enameled-steel  cooking  utensils  is  an  in- 
-^  dustry  which  could  and  should  be  carried  on  in  Kansas.  Her 
natural  resources  (especially  her  minerals  and  abundant  supply  of 
fuel),  her  industries  allied  to  enamel  making,  and  her  central  loca- 
tion, are  all  points  in  favor  of  Kansas  as  compared  with  other  states 
for  the  location  of  enameling  works. 

An  enamel  is  a  vitreous  silicate  resembling  glass  or  porcelain, 
but  which  forms  an  intimate  coating  on  the  surface  of  a  metal.  On 
a  vessel  which  is  to  be  used  for  cooking  the  enamel  must  not  be 
brittle  and  must  have  a  coefficient  of  expansion  near  that  of  the 
metal.  It  must  resist  both  acids  and  alkalies  and  must  contain  no 
lead  or  other  poisonous  materials.  . 

The  following  materials  are  used  in  the  making  of  enamel  for 
cooking  utensils:  Flint,  quartz  and  glass-sand  supply  the  silica, 
feldspar  and  clay  the  alumina.  Fluorspar  and  cryolite  are  added 
on  account  of  their  fluorin  content  and  assist  in  making  the  enamel 
opaque,  thus  giving  it  "body."  Soda-ash  and  pearl-ash  are  fluxes, 
and  borax,  which  acts  as  a  flux  also,  keeps  the  enamel  from  b6in>< 
brittle  and  brings  out  the  color  from  the  metallic  oxids  used  as  pig- 
ments. Saltpeter  and  Chili  saltpeter  act  as  decolorizers,  as  well  as 
being  fluxes;  and  magnesium  sulfate  and  ammonium  carbonate, 
which  are  added  to  thicken  the  wet  enamel,  are  among  the  raw  ma- 
terials, as  well  as  carbon,  chromium  oxid,  cobalt  oxid,  copper  oxid, 
uranium  oxid,  selenium  and  gold  oxid,  and  especially  tin  oxid,  an- 
timony oxid  and  zinc  oxid,  which  are  pigments  giving  color  to  the 
enamel. 

Enameling  is  still  held  as  a  secret  art,  and  the  formulas  are  care- 
fully guarded.  In  the  company  with  which  I  was  chemist  for 
three  years  very  few  visitors  are  allowed  to  go  through  the  wurke, 
and  none  of  these  are  taken  through  the  laboratory  or  the  room  in 
which  the  enamels  are  mixed.  Each  of  the  raw  materials  used  lias 
a  number,  and  they  are  always  designated  as  such.  They  are 
shipped  so  that  the  bill  of  lading  contains  only  the  number.     All 
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boxes,  barrels  aud  bags  have  these  numbers  on  them,  and  they  are 
stored  in  bins  under  their  numbers. 

Employees  of  one  department  are  never  allowed  in  another,  and 
after  a  man  has  worked  in  one  department  he  is  barred  from  all 
others.  Then,  too,  some  of  the  enamels  are  made  up  of  several 
different  frits,  melted  at  different  times,  and  mixed  by  different  men. 

In  the  making  of  an  enamel  the  various  raw  materials  are  loaded 
from  their  respective  bins  into  small  cars  called  ** dollies."  These 
are  filled  to  a  line  which  approximates  the  correct  weight,  then 
they  are  pulled  on  a  scale,  the  beam  of  which  is  hidden  from  the 
workman,  and  the  chemist  in  charge  indicates  whether  the  load  is 
light  or  heavy,  and  the  workmen  correct  this  by  shoveling  on  more 
or  taking  some  off.  When  each  of  the  "dollies"  is  corrected  so 
that  the  required  amount  of  material  for  a  mix  is  in  it,  all  are 
dumped  on  a  large  hard  maple  floor,  the  coarser  material  on  the 
bottom  and  the  finer  on  the  top.  This  pile  is  thoroughly  mixed 
by  shoveling,  and  is  loaded  into  an  electric  elevator  which  hoists  it 
to  its  bin.  There  is  a  bin  for  each  different  kind  of  an  enamel,  and 
a  traveling  bucket  which  holds  a  melt  (about  1200  pounds)  carries 
the  mixing  to  the  crucible  furnaces  where  it  is  melted  into  a  liquid 
glass. 

These  crucible  furnaces  are  regenerative  reverberatory  furnaces 
like  those  used  in  the  manufacture  of  glass,  and  our  natural  gas  or 
crude  oil  would  be  an  ideal  fuel  for  them.  However,  in  the  older 
enameling  works  coal  is  used,  and  in  the  later  ones,  mainly  in  the 
coal-fields,  producer-gas  is  used  as  a  fuel.  The  temperature  re- 
quired for  the  different  enamels  runs  from  1000°  C.  for  a  glaze  to 
1300°  C.  for  a  ground  coat,  and  the  temperatures  are  measured  by 
a  pyrometer,  using  a  Herans  platinum  iridium  thermo-couple. 
Natural  gas  or  crude  oil  as  fuel  would  make  the  attaining  and  regu- 
lation of  these  temperatures  an  easy  matter.  Each  furnace  will 
give  seven  or  eight  melts  a  day,  and  is  in  charge  of  a  head  melter. 
After  the  enamel  is  melted  into  a  liquid  glass  a  fire-clay  plug  in  the 
front  of  the  furnace  is  pulled  out  and  the  molten  enamel  is  allowed 
to  flow  into  a  large  tank  of  cold  water.  The  contact  with  this 
causes  it  to  quench  into  very  small  particles.  The  water  is  drained 
from  the  tanks  and  the  "enamel  frit"  is  left.  This  is  shoveled  into 
pans  (a  certain  weight  to  a  pan)  and  is  ready  for  grinding. 

In  the  mill-room  the  enamel  frit  is  ground  in  large  bail  mills  for 
about  thirty  hours.  These  mills  are  cylindrical,  about  eight  feet 
long  and  five  feet  in  diameter,  and  are  lined  with  porcelain  bricks. 
The  frit  is  put  into  them  with  an  equal  amount  of  water  and  several 
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per  cent,  of  white  imported  clay.  For  the  white  cover  enamelfi  tin 
oxid  is  also  put  in  at  this  time.  The  enamel  is  ground  until  it  will 
pass  through  a  hundred-mesh  sieve,  by  large  round  flint  stones 
which  are  put  in  with  the  mixture.  The  enamel,  on  being  taken 
from  the  mill,  has  about  the  consistency  of  rich  cream.  This  is 
loaded  into  tanks,  where  it  is  allowed  to  age  a  week  or  so. 

From  the  milUroom  the  enamel  is  taken  to  the  dipping-room, 
where  it  is  put  into  tanks  that  are  like  large  dish-pans.  These  are 
sunk  into  tables,  and  at  each  tank  a  ''dipping  girl "  works.  The 
dipping  girl  takes  the  stamped-out  steel  vessel,  which  has  been 
thoroughly  cleaned,  and  plunges  it  into  the  enamel.  When  taken 
out  the  wet  enamel  forms  a  thin  film  all  over  it.  By  a  gentle 
swinging  motion  the  excess  of  enamel  is  thrown  oflF,  and  the  vessel 
is  placed  bottom  down  on  three  metal  points  projecting  from  a 
board.  Three  or  four  vessels  are  put  on  a  board  and  then  car- 
ried to  the  drying-room,  a  room  which  is  between  the  dipping-  and 
furnace-rooms. 

The  furnace-room  contains  a  long  bank  of  muffle- furnaces,  each 
one  of  which  has  a  muffle  about  twelve  feet  by  six.  In  these  the 
ware  is  put  after  drying.  The  temperature  in  these  furnaces  is 
about  1100°  C,  and  here  the  little  powdered  particles  of  enamel  are 
fused  together  in  a  solid  glass  covering  over  the  vessel.  About  five 
minutes'  time  is  required  for  each  load  put  into  the  furnace.  Five 
men  and  boys  attended  each  furnace  —  the  head  burner  and  two 
assistants,  two  carrier  boys,  and  a  beading  boy.  The  beading  boy 
takes  up  a  little  black  enamel  (an  enamel  made  as  above  described) 
on  his  finger  and  puts  it  around  the  top  of  the  vessel  before  it  is 
burned.     This  makes  the  black  bead  around  the  top  of  the  vessel. 

Each  coat  is  burned  separately.  For  instance,  we  have  a  tea- 
kettle that  is  to  be  a  three  coat  —  white  inside,  turquois-blue  mottle 
outside.  The  vessel  is  first  dipped  in  the  ground  coat  enamel,  the 
excess  of  enamel  is  shaken  off,  it  is  put  on  a  three-pointed  rack,  and 
dried  in  the  drying-room.  After  drying  tlie  enamel  stands  in  little 
grains  all  over  the  surface  of  the  ware,  adliering  to  the  metal  on  ac- 
count of  the  raw  clay  ground  in  with  it.  At  this  stage  every  care 
must  be  taken,  for  a  scraping  even  of  the  finger  nail  would  take  off 
some  of  the  powdered  particles  of  the  enamel.  Tliis  kettle  is  then 
put  into  the  mutfie  of  the  furnace,  and  tlie  heat  fuses  all  the  little 
particles  together  and  we  have  a  tight-holding  vitreous  coating  all 
over  the  surface  of  the  vessel.  This  coating  is  nearly  black,  due  to 
the  oxids  of  cobalt,  nickel  and  copper  which  it  contains,  and  shines 
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with  a  glass-like  luster.  The  vessel  is  cooled  the  ordinary  tempera- 
ture of  the  furnace-room. 

The  vessel  is  again  brought  to  the  dipping-room,  and  here  it  is 
dipped  into  an  enamel — this  time  a  white  enamel.  This  goes 
through  the  same  process  as  before,  except  that  the  beading  boy 
puts  a  black  bead  around  the  upper  rim.  On  account  of  the  dark 
color  of  the  first  coat  showing  through,  this  second  coat,  after  it  is 
burned,  has  a  gray  appearance,  and  is  called  the  "gray  coat."  The 
vessel  is  again  sent  to  the  dipping-room,  and  here  it  is  dipped  into 
white  enamel,  the  excess  shaken  off,  and  the  blue-green  enamel  is 
sprayed  on  the  outside. 

This  spraying  process  was  at  one  time  done  by  dipping  a  wire 
brush  into  the  wet  blue-green  enamel  and  the  "dipper-girl"  shaking 
it  over  the  surface  of  the  vessel,  causing  the  blue  enamel  to  fall  in 
little  speckles  all  over  the  white  enamel.  Lately  spraying  ma- 
chines have  been  put  in,  which  work  on  the  principle  of  an  atomi- 
zer. A  tank  full  of  the  colored  enamel  stands  over  the  table  and 
the  enamel  is  forced  out  through  a  nozzle  in  a  spray  by  compressed 
air.  The  flowing  of  the  enamel  is  controlled  by  the  foot  of  the 
dipper-girl  as  she  holds  the  vessel  to  be  sprayed  in  the  enamel  spray.' 
The  vessel  is  now  dried  and  the  coating  fused  in  the  muflle-fur- 
nace,  the  result  being  turqoise-blue  spots  on  a  white  background. 
After  a  handle  and  lid  are  put  on  in  the  assembling  department  the 
vessel  is  sent  to  the  assorting  room.  Here  all  ware  is  divided  into 
three  lots — first,  second  and  job  lots.  ISome  of  the  second  and  job 
lots  are  fit  for  redipping.  They  may  have  some  little  spots  where 
the  original  vessel  was  not  properly  cleaned  and  where,  on  account 
of  this  rust  or  dirt,  the  enamel  did  not  stick.  These  spots  are  filed 
or  are  held  under  a  sand-blast  until  the  surface  is  perfectly  clean, 
and  the  vessel  is  dipped  with  another  coat. 

There  are  schemes  for  saving  money  in  all  manufacturing  plants, 
and  in  the  enameling  business  a  large  part  of  the  profit  comes 
from  the  residues.  For  instance,  every  bit  of  enamel  is  scraped 
from  the  tanks  and  tables;  all  sweepings  from  floors  are  saved,  and 
all  the  waste  water  from  the  various  departments  ie  first  carried 
into  catch-basins,  and  every  few  days  these  are  cleaned  and  the 
residue  which  has  settled  to  the  bottom  is  taken  out.  The  residues 
from  all  these  sources  are  again  melted  with  the  proper  amount  of 
fluxing  material  and  coloring  matter,  and  this  dark-colored  enamel 
is  used  for  coating  the  cheaper  ware. 

Among  other  things  to  be  considered  in  the  enameling  business 
is  the  kind  of  steel  used  to  make  the  vessels  that  are  to  be  enam- 
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«led.     It  mofit  be  as  nearly  as  poesible  pare  iron,  and  must  be 

Hiij^TciHllj  low  in  carbon  and  snlfnr,  as  these  ingredients  give  off 

ithM:%  opon  beating.    The  following  is  the  analysis  of  a  steel  which 

{rare  very  good  satisfaction: 

Salfar 0.045  percent. 

Pbospbonu '0.082        " 

Silicon 0.010 

Manganese 0  060        " 

Carlwo 0. 105        " 

The  grain  must  be  as  open  as  possible,  and  this  fact  bars  the 
u»e  of  steel  which  has  been  cold  rolled. 

The  necessity  of  having  a  perfectly  clean  surface  to  enamel  makes 
the  process  of  cleaning  or  **pickling'*  the  ware  before  enameling 
very  important.  In  the  first  place,  a  lubricant  mast  be  used  in 
stamping  that  is  easily  removed.  For  this  a  sort  of  soap  is  used 
Then  the  ware  is  "pickled";  first  m  an  alkali  solution  to  remove 
the  grease,  and  then  in  an  acid  solution  to  remove  the  rust.  It  is 
washed  between  and  after  these  processes  in  hot  water,  and  after  a 
thorough  dr>  ing  is  ready  to  be  enameled. 

The  foregoing  is  a  brief  description  of  the  process  of  enameling, 
and  the  question  now  comes  up,  "Is  Kansas  peculiarly  adapted  as  a 
place  to  locate  an  enameling  works  ?"  Our  location  is  gec^raphic- 
ally  the  center  of  the  United  States  and  our  railroad  facilities  are 
excellent.  We  have  near  at  hand  the  principal  raw  materials 
needed,  viz.:  Flint,  quartz,  sand,  feldspar  and  clay;  salt  aiid  lime- 
stone for  the  manufacture  of  soda-ash ;  magnesium  sulfate,  zinc 
oxifl,  and  Ixjne-ash,  and  borax  nearer  to  us  than  any  other  enamel- 
inj<  plant  I  know  of.  The  materials  for  pickling  —  hydrochloric 
and  sulfuric  acids  and  sodium  carbonate— are  already  being  manu- 
factured in  the  state.  However,  leaving  these  all  aside,  our  natural 
j^as  and  crude  pretroleum  are  so  abundant  and  so  ideally  adapted 
Ixitli  for  the  production  of  power  and  for  the  melting  of  the  enamel 
and  the  burning  of  the  ware  that  they  alone  would  make  it  profit- 
h\)U'  to  manufacture  enameled  ware  in  Kansas. 
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ECONOMY  OF  HEAT  IN  COOKING. 

By  J.  T.  LovewblLn  Ph.  D.,  Topeka. 

TT  is  well  known  that  the  potential  energy  of  fuel,  when  applied 
-■-  to  Steam-engines,  is  largely  dissipated  without  meohanioal  or 
other  useful  effect.  It  is  none  the  less  true  when  applied  to  obok- 
ing  that  heat  goes  out  into  the  flues  or  produces  uncomfortable 
temperatures  in  our  kitchens,  while  but  a  small  percentage  of  it  is 
actually  employed  in  those  preparations  of  food  we  term  cooking. 

In  most  of  these  operations  the  essential  thing  is  the  mainten- 
ance of  requisite  temperature  long  enough  to  secure  those  chemical 
changes  and  that  breaking  up  of  starchy  or  proteid  constituents 
which  renders  the  food  palatable  and  easy  to  digest.  In  the  great 
majority  of  culinary  processes  there  is  no  necessity  for  evaporation 
with  the  consequent  loss  of  heat,  nor  for  the  access  of  air.  As  or- 
dinarily conducted  there  is  often  a  great  amount  of  vapor  set  free, 
mixed  with  other  gases  with  unpleasant  odors.  Then  there  is  the 
discomfort  of  having  this  vapor  condense  on  windows  and  fur- 
niture and  contaminate  the  air  we  must  breathe.  To  avoid  this 
waste  of  heat  and  its  unpleasant  results,  we  have  only  to  raise  our 
cooking  vessels  and  their  contents  to  the  proper  temperature  and 
then  put  them  into  an  enclosure  where  the  heat  cannot  escape.  It 
is  the  continuance  of  heat  and  not  its  constant  addition  which  ef- 
fects the  cooking. 

Our  problem  is  to  prevent  the  escape  of  heat;  and  while  the  so- 
lution is  not  absolute,  we  can  secure  practical  results  without  much 
difficulty.  Of  the  modes  of  heat  transference,  radiation,  convec- 
tion and  conduction,  we  shall  need  to  consider  chiefly  the  latter  in 
making  an  enclosure  impervious  to  heat.  Metals,  well  known  as 
the  best  conductors,  will  therefore  be  discarded-  from  our  list  of 
available  materials.  Of  otlier  solids,  various  kinds  of  wood,  stone 
and  manufactured  products  remain  to  be  chosen  from,  and  their 
merit  is  chiefly  determined  by  the  amount  of  air-spaces  they  in- 
clude. The  poorest  conductors  are  liquids  and  gases,  but  the  former 
are  obviously  not  available,  and  we  are  therefore  led  to  choose  a 
substance  filled  with  air-spaces  so  small  that  convection  need  not 
be  considered,  and  have  practically  a  gaseous  enclosure  for  retain- 
ing heat. 

We  may  take  wood  where  the  air-cells  are  formed  in  the  natural 
growth  of  plants,  or  we  may  take  asbestos  or  many  other  silicates 
-6 
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of  earthy,  elements,  which  are  either  formed  among  the  rockB  as 
long  fibrous  filaments,  or  may  be  manufactured  by  processes  analo- 
gous to  that  employed  in  making  gas-mantles.  We  may  employ 
sawdust,  cork  cuttings,  also  the  fibers  of  plants,  as  cotton,  hemp, 
etc.,  or  may  use  animal  products,  as  wool,  fur,  felt,  and  feathers; 
but  in  all  these  the  eflScacy  will  be  determined  by  their  porous 
qualities,  i,  e.,  by  the  included  air-spaces.  An  enclosure  that  has 
much  to  recommend  it  both  as  a  non-conductor  and  as  an  antisep- 
tic is  charcoal.  The  makers  of  refrigerators  have  found  this  out, 
and  often  surround  the  ice-chest  with  a  stratum  of  charcoal. 

When  cooking  is  confined  to  substances  that  require  only  the 
boiling  temperature  of  water,  the  plan  of  the  ordinary  fireless 
cooker  is  sufScient,  and  will  secure  most  satisfactory  results;  but 
if  it  is  desired  to  give  a  scorching  temperature,  as  in  the  baking 
of  bread  and  pies  or  in  the  roasting  of  meats,  it  will  be  necessary 
to  raise  the  cooking  inclosure  to  the  required  degree  of  heat  either 
by  hot  bricks,  slabs  of  steatite  or  by  a  gas  jet.  An  electric  heater 
would  perhaps  be  the  best  means  of  any  to  get  the  oven  hot,  and 
then  the  source  of  heat  may  be  turned  oflF,  and  the  oven  closed  and 
left  to  finish  the  cooking  process  more  evenly  and  with  less  danger 
of  burning  than  in  the  old  way.  The  fuel  saved  here  is  the  whole 
amount  needed  to  run  the  furnace  during  the  period  of  baking. 
The  old  brick  oven  was  like  this  in  principle,  but  it  took  a  large 
amount  of  fuel  to  heat  such  a  mass  of  brickwork,  for  there  was  no 
device  to  prevent  radiation  and  waste  of  heat,  and  therefore  a  great 
supply  must  be  stored  up. 

There  is  a  field  for  inventive  genius  in  the  construction  of  a 
stove  which  shall  be  surrounded  by  non-conducting  material,  so 
that  when  any  desired  temperature  is  reached  the  fire  may  be  turned 
off  and  the  viands  receive  requisite  cooking  without  further  appli- 
cation of  heat.  The  non-conducting  envelope  for  such  an  oven, 
when  it  is  to  be  adapted  to  all  kinds  of  cooking,  must  be  of  some 
non-combustible  material  which  has  tlie  essential  closed  air-spaces, 
and  the  mineral  asbestos  will  at  once  be  suggested  as  both  cheap 
and  etfective.  When  the  boiling  temperature  is  high  enough,  as 
is  the  case  with  most  kinds  of  food,  then  the  restriction  of  our  en- 
velope to  non-combustibles  is  not  necessary,  'and  we  have  the 
simple  requirements  of  the  ordinary  fireless  cooker  Starting  with 
the  boiling  temperature,  such  an  oven,  properly  made,  will  not  lose 
more  than  twenty-five  degrees  in  five  hours,  leaving  it  amply  hot 
to  cook  cereals.  When  evaporation  is  necessary,  then,  of  course, 
this  economy  of  heat  is  not  possible,  for  evaporatian  implies  a  con- 
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fitant  escape  of  heat.    It  is  fortunate  that  the  majority  of  viands  do 
not  require  the  evaporating  process. 

It  should  be  remembered  that  fireless  cookers  must  be  kept 
clean.  Vapors  are  given  off  and  will  condense  more  or  less  on  the 
walls,  packing  and  lining,  and  these  ought  to  be  removable  and 
adapted  to  ready  cleansing.  This  renovation  need  not  be  very  fre- 
quent, certainly  no  more  often  than  is  required  in  a  refrigerator, 
which  employs  the  same  sort  of  barrier  to  keep  heat  out  that  is 
needed  by  the  cooker  to  keep  it  in.  The  gorms  of  putrefaction  and 
decay  are  destroyed  more  readily  by  the  high  temperature  of  our 
cooker  than  by  the  ice-cold  temperature  of  our  refrigerator. 

In  either  utensil  precautions  are  needed.  The  plea  for  economy 
of  heat  in  cooking  will  apply  equally  well  to  economy  of  ice  in 
using  an  ice-cream  freezer.  In  most  such  freezers  no  care  of  this 
is  taken.  .  The  low  temperature  is  secured  by  liquefaction  of  ice 
and  salt.  The  heat  required  for  the  solution  is  secured  from  the 
surrounding  vessels  and  their  contents,  which  are  thereby  frozen. 
There  is  seldom  any  care  taken  to  surround  the  freezer  by  a  non- 
conductor,'and  therefore  the  heat  required  for  melting  the  ice.  and 
and  salt  is  taken  quite  as  much  from  the  surrounding  air  as  from 
the  cream.  So  more  ice  is  used  than  needed,  and  the  laborious 
turning  of  the  freezer  is  superfluous. 

A  simple  fireless  cooker  makes  a  pretty  good  freezer.  First  have 
a  vessel  sufficient  to  contain  the  material  to  be  frozen,  then  a 
larger  vessel  into  which  the  former  will  sit  with  a  space  of  one  and 
one-half  or  two  inches  between  the  two,  and  this  space  is  to  be 
packed  with  pounded  ice  and  salt.  Then  put  this  combination  into 
the  proper  compartment  of  a  fireless  cooker  and  shut  it  up.  ,The 
cream  will  be  frozen  in  a  little  longer  time  perhaps  than  the  revolv- 
ing freezer  requires,  but  with  half  the  expenditure  of  ice  and  salt, 
and  without  further  care  or  labor.  When  so  frozen  it  will  keep 
there  all  day  and  longer  without  melting. 
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DISCUSSION  OF  A  PELTON  WATER-WHEEL  TEST 

MADE  AT  THE  UNIVERSITY 

OF  WISCONSIN. 

By  Chas.  L  Corp.  University  of  Kanaas,  Lawrence. 

'T^HIS  discussion  is  the  result  of  a  series  of  tests  made  at  the 
-*•  University  of  Wisconsin  in  the  summer  of  1908.  The  work 
was  a  continuance  of  an  investigation  by  Prof.  D.  W.  Mead  to  find, 
if  possible,  an  algebraic  equation  between  the  head,  horse-power 
and  revolutions  of  a  water-wheel. 

He  shows  in  his  book  on  Water  Power  Engineering  some  rela- 
tions between  discharge,  head,  velocity-ratio,  etc.,  *which  hold  for 
the  low- head  experiments  on  which  he  bases  his  conclusions. 

It  is  the  purpose  of  this  paper  to  show  that,  for  the  Pelton  wheel 
at  least,  these  relations  hold  for  higher  heads,  and  also  to  work  out 
the  equation  spoken  of  above  for  the  wheel  used. 

RELATION   OF   HEAD   AND    DISCHARGE. 

We  know  in  the  case  of  the  nozzle  of  a  Pelton  wheel  — 

(1)  q  =  ca^2gh 

where    q  =  discharge  in  cubic  feet  per  second. 
c  =  coefficient  of  discharge. 
a  =  area  of  the  nozzle. 
g  =  force  of  gravity. 
h  =  head  in  feet  on  the  nozzle. 

If  the  buckets  of  the  wheel  are  sufficiently  removed  from  the 
nozzle  not  to  affect  its  discharge  and  the  coefficient  of  the  nozzle  is 
a  constant,  the  discharge  will  vary  as  the  square  root  of  the  head. 
Figure  (1)  shows  this  relation  nicely.  The  experimental  points 
were  first  plotted,  using  the  square  root  of  the  heads  as  the  vertical 
ordinates  and  discharges  as  the  horizontal  ordinates.  If  the  relation 
sought  holds  true  these  points  will  lie  on  a  straight  line  through 
■the  origin.  This  is  shown  to  be  the  case.  The  points  for  the  curve 
between  the  heads  and  disoliurges  were  taken  from  this  straight 
line.  The  pt^ints  indicated  by  circles  along  this  latter  curve  are 
experimental  points. 

RELATION    OF    RATIO    {^)    AND    EFFICIENCY. 

Theoretically,  the  velocity  of  the  buckets  of  the  Pelton  wheel 
should  be  one-half  the  tlieoretica4  or  spouting  velocity  of  the  water 
to  work  most  efficiently.     Actually,  due  to  eddies  and  friction  of 
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the  water  in  the  bucket,  and  to  the  fact  that  the  reversed  stream  of 
water  most  clear  the  next  bucket,  this  ratio  is  something  less  than 
one- half. 

•  It  is  evident  efSciency  will  fall  off  as  we  either  increase  or  de- 
crease the  value  of  the  ratio  of  bucket  velocity  to  spouting  velocity 
from  this  most  efficient  value. 

In  figure  (2)  the  values  of  the  ratio  of  bucket  velocity  to  theo- 
retical or  spouting  velocity  (called^)  have  been  plotted  horizon- 
tally and  the  efficiencies  vertically  for  every  increase  of  10  feet  in 
head  between  20  and  157.7  feet.  A  single  line  averaging  the  heads 
above  60  feet  has  been  drawn.  It  will  be  noticed  the  points  for 
any  one  head  may  fall  both  above  and  below  this  line,  so  that  for 
the  practical  working  limits  of  the  wheel  the  efficiency  varies  as 
the  ratio  (^). 

RELATION  OF  HORSE- POWER  AND  HEAD. 
The  theoretical  horse-power  of  a  wheel  =-=F;r=  -^-5-»  where  («;)=  weight 

OOU         o.o 

of  discharge  in  pounds  per  second. 

(3)  The  actual  or  brake  horse-power  =P=  ^-^ »  where  (E)=  efficiency. 
Combining  (1)  and  (3): 

(4)  p^ca'^hy^E 

8.8         ' 

It  is  apparent  if  c  and  JS  are  constants,  and  if  ^  remains  con- 
stant, the  power  of  the  wheel  will  be  in  direct  proportion  to  the 
three-halves  power  of  the  head,  or — 

This  reduces  to — 

In  figure  (3)  brake  horse-power  has  been  plotted  vertically  and 
velocity  ratio  ( ^ )  horizontally  for  each  of  the  heads  considered  in 
figure  (2).  The  maximum  horse-power  for  each  head  occurs  at 
practically  the  same  value  of  ^  ( =  0.45 ). 

The  values  of  brake  horse-power  for  each  head,  when  ^  =  0.45, 
was  used  to  plot  the  curves  of  figure  (4).  In  figure  (4)  a  straight 
line  was  first  obtained  by  using  the  three-halves  powers  of  the 
heads  and  brake  horse-powers  as  coordinates;  the  curve  between 
head  and  brake  horse-power  being  drawn  from  this  line,  and  the 
experimental  points  then  put  in.  This  curve  shows  the  brake 
horse-power  will  vary  as  the  three- halves  power  of  the  head  when 
^  is  a  constant. 
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In  equation  (6),  if  we  make  Ai  =  1  — 

(7)  P  =  Pi  ^3/'  where  Pi  =  B.  H.  P.  under  one-foot  head. 
That  is,  the  horse-power  that  can  be  developed  at  any  head  will 

equal  the  power  at  one-foot  head  multiplied  by  A*/^. 

RELATION   OF   REVOLUTIONS   AND   HEAD. 

The  bucket  velocity  of  a  wheel  is — 

(8)  V'  = , 

'  12x60 

where    N  =  Revolutions  of  wheel  per  minute. 
D  =  Diameter  of  wheel  in  inches. 

Also  spouting  velocity  is  equal  to — 

(9)  v=  <2gh. 
Combining  ( 8 )  and  ( 9 ) : 

'DN 


(10) 


V         720  X  8.025 <h 


As  equation  ( 10)  is  general,  it  follows  that  when  ^  is  constant — 

DN 

( 11 )  —r-  =  1H1,6  0  =  a  constant. 

\h 

"The  catalogue  speed,  power  and  discharge  of  each  series  of 
wheels,  as  given  in  the  catalogues  of  the  manufacturers,  are  usaally 
based  on  the  conditions  of  maximum  efl5ciency  and  constant  ^. 

"From  the  above  considerations  it  follows  that  in  any  homogene- 
ous series  of  wheels,  that  is,  in  any  series  of  wheels  constructed  on  uni- 
form lines  and  with  dimensions  proportional,  the  wheels  of  the  series 
are  designed  to  run  at  the  same  relative  velocity,  and  therefore  — 

^    '  \h  v7ii 

*'That  is  to  say:  In  any  homogeneous  series  of  turbines  "  (true, 
also,  of  the  Pelton  wheel  )  ''the  product  of  the  diameter  of  any 
wheel  {D),  and  the  number  of  revolutions  (^Y),  divided  by  VA,  will 
be  a  constant,  provided  ^  remains  constant. 

"If,  in  equation  (12)  I)  =  D\.  the  ecjuation  reduces  to  — 

(13)  4=^'. 

"That  is  to  say:    The  economical  speed  of  any  wheel  will  be  in 
direct  proportion  to  the  square  root  of  the  head  under  which  it  acts. 
"If  in  equation  (13)  //  =  1,  the  equation  reduces  to  — 

(14)  N=^Ni  \h. 

"From  which  it  follows  that  the  revolutions  of  a  wheel  (.V)  for 
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any  head  (A)  is  equal  to  the  revolutions  {Ni)  for  one-foot  head 
multiplied  by  VA."*    . 

This  relation  might  also  have  been  shown  by  means  of  curves 
from  the  test  at  hand. 

EQUATION   BETWEEN   HORSE-POWER.   REVOLUTIONS   AND   HEAD. 

T>     ,      ^  r>    2nTLN 

(16)  Brake  horse-power =P=:-^^-^. 

where    r= Length  of  brake-arm  in  feet. 
L=Load  on  the  brake  in  pounds. 

We  have  shown  that  under  the  usual  assumed  conditions  of 
'maximum  eflSciency  and  constant^,  Ni^Ny  VA  and  P=:Pi  A'/*, 
so  that  equation  (15)  may  be  written  in  the  form — 

For  simphcity  let    ^^^^  =  -^.  where  C  =  3^^  =  a  constant. 

N 
and  — -  =  n  =  revolutions  per  minute  under  one-foot  head. 

Plotting  the  values  of  -j-  as  the  vertical  ordinates  and  of  (n)  for 
the  horizontal  ordinates  for  the  various  heads  previously  considered, 
figure  (6)  will  result.  In  this  as  in  figure  (2)  the  points  for  heads 
above  60  feet  fall  along  a  general  line,  which  has  been  drawn  in. 

The  product  of  the  horizontal  and  vertical  ordinates  of  any  point 
on  this  curve  will  be  the  brake  horse-power  of  the  wheel  under  one- 
.foot  head  and  having  the  revolutions  indicated  by  its  horizontal 
ordinate. 

The  general  algebraic  formula  connecting  two  variables  such  as 
—J—  and  (n)  is  — 

(17)  £^.  ^  a  -{-  bn  +  cn^  +,  etc, 

where  a,  J,  c,  etc.,  are  constants. 

It  was  found  that  an  equation  having  three  terms  on  the  right 
side  of  the  equality  gign  gave  a  curve  which  corresponded  suf- 
ficiently close  to  the  experimental  curve  for  practical  purposes. 

The  constants  a,  b  and  c  were  obtained  by  choosing  three  points 
on  the  experimental  curve  and  substituting  the  values  of  their  co- 
ordinates in  the  general  equation  above.  The  resulting  three  sim- 
ultaneous equations  were  solved,  giving  as  the  equation  of  the  curve: 

CL 

(18)  ^  =.000106-. 0000009376n-.00000000266n2. 
h 

*"  Water  Power  Enfcineerine."  by  Mead. 
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Whence,  multiplying  both  sides  by  (71): 

(1^)  ^^=-^=.(K)01()6n-.()0()00()9376n«-.0(MMK)^^ 

If  we  now  pialtiply  both  sides  by  A*/*  we  have — 

(20)  P=A3/2(.()ooi()6»-.()()0()0()9376n»-.000()000(^ 

=  fe(.000106Ar-0000009376iV  -  .00000000266iV») . 

An  equation  which  will  apply  directly  to  the  wheel  tested  and  to 
wheels  built  on  the  same  lines  and  with  dimensions  proportional. 
The  same  form  of  equation  can  be  worked  out  for  different  makes 
of  wheels. 


PRELIMINARY  REPORT  ON  AN  INVESTIGATION  OF 
COAL-MINE  EXPLOSIONS. 

By  E.  Haworth  and  C  If.  Young.  University  of  KAnsas,  Lawrence. 

^T^HE  investigation  of  the  causes  of  coal-mine  explosions,  of 
^  which  this  is  a  preliminary  report,  was  commenced  in  1906 
by  the  Kansas  State  Geological  Survey.  In  that  year  Lawrence 
Brett,  one  of  the  seniors  at  the  University  of  Kansas,  took  this  as 
the  subject  for  his  graduation  thesis,  and  did  a  considerable  amount 
of  work,  with  the  expectation  of  continuing  the  work  later.  Lack 
of  funds  has  prevented  the  accomplishment  of  anything  further 
until  the  present  year.  In  the  spring  of  1908  Prof.  Erasmus 
Haworth,  state  geologist,  decided  to  devote  the  larger  part  of  the 
funds  at  the  disposal  of  the  Survey  to  a  continuation  of  this  inves- 
tigation. This  paper  is  to  be  considered  as  only  a  preliminary  re- 
port, as  the  investigations  discussed  are  not  completed  and  others 
are  to  be  undertaken.  But  we  desire  to  make  known  some  of  the 
results  which  have  been  accomplished  and  to  make  a  statement  of 
plans  for  the  future. 

The  work  has  been  divided  into  two  distinct  classes;  the  first 
literary,  the  second  experimental.  Along  the  first  line,  what  might 
he  called  a  literary  bureau  has  been  established  and  an  extensive 
correspondence  carried  on  with  many  people  connected  with  the 
coal  mining  industry  both  in  this  country  and  in  Europe.  A  list 
of  questions  dealing  with  the  subject  was  sent  to  a  large  number 
of  coal-mino  operators.  Many  replies  have  been  received  and  the 
results  have  been  tabulated.  These  questions  were  intended  to 
elicit  all  possible  information  on  the  conditions  of  the  coal-mining 
industry  in  the  different  coal-fields  of  the  United  States,  with  the 
idea  of  learning  what  conditions  may  render  possible  the  occur- 
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Almost  all  of  the  coal   mined  in  this  country  is  obtained  by  the 


88 

( 

I 

( 

A 
wh€ 
The 
of  V 


T 

by 
Bre 

the 
of  1 

of  \ 
unt 
Ha 
fun 
Wgt 
por 
are 

pla 

lit€ 
be 

CUI 

col 

of 

of 

ros 

oli< 

induBir 

idea  of 


Chemical  and  Physical  Papers.  89 

renoe  of  explosions,  and  what  conditions  may  render  them  impos- 
sible. 

The  points  covered  were  as  follows:  First,  the  method  of  min- 
ing. The  answers  to  this  question  confirmed  the  common  belief 
that  explosions  in  long. wall  mines  are  almost  unknown.  Our  rec- 
prds  show  only  two  cases.  Second,  the  method  of  ventilation. 
i  This  question  was  asked  with  the  idea  of  learning  whether  the 

method  of  ventilation  and  the  amount  of  air  circulated  in  the  mine 
have  any  direct  bearing  upon  the  question.  Third,  the  presence 
or  absence  of  gas.  This  question  was  asked  with  the  idea  of  de- 
termining  whether  explosions  ever  occur  in  mines  in  which  the 
presence  of  methane  is  not  revealed  by  the  ordinary  methods  of 
examination.  Fourth,  the  presence  or  absence  of  dust  in  the  mine. 
The  answers  to  this  question  were  expected  to  show  to  some  extent 
the  relation  of  coal-dust  to  explosions.  It  was  recognized,  however, 
that  the  replies  would  not  be  entirely  satisfactory,  because  it  is 
only  very  recently  that  the  possibility  of  dust  explosions  has  been 
widely  recognized.  Fifth,  th-e  presence  or  absence  of  water.  This 
question  was  asked  for  the  purpose  of  learning  whether  explosions 
have  occurred  in  wet  mines — that  is,  mines  in  which  dust  was  not 
dry  enough  to  float  in  the  air.  Sixth,  the  explosive  used.  This 
question  was  asked  for  the  purpose  of  learning  what,  if  any,  con- 
nection might  exist  between  the  employment  of  explosives  and  the 
occurrence  of  explosions.  As  will  be  shown  later,  the  connection 
may  be  a  very  intimate  one.  Besides  these  specific  questions,  oth- 
ers were  asked  which  were  intended  to  cover  any  points  which 
might  not  have  been  covered  in  the  preceding  questions,  so  that  all 
the  conditions  might  be  learned  as  far  as  it  is  possible  to  learn 
them  by  this  method. 

In  addition  to  this  a  very  large  amount  of  literature  has  been 
read,  and  abstracts  have  been  made  of  the  valuable  parts.  The 
American  literature  on  the  subject  has  been  quite  thoroughly  can- 
vassed and  a  considerable  amount  of  work  has  been  done  on  the 
English,  French  and  German  publications.  It  was  learned  by  this 
investigation  that  much  of  the  supposed  knowledge  of  the  subject 
was  not  substantihted  by  such  proof  as  to  make  it  trustworthy,  and 
certain  experimental  work  has  been  done  to  positively  demonstrate 
what  was  already  believed  to  be  true. 

The  lines  followed  in  the  experimental  work  were  determined 
by  the  conditions  of  the  industry  in  this  country.  These  condi- 
tions are  so  well  known  that  they  may  be  dismissed  with  a  word. 
Almost  all  of  the  coal  mined  in  this  country  is  obtained  by  the 
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room-and- pillar  method,  or  some  of  its  modifications.  In  this 
method  the  coal  is  broken  down,  not  by  the  weight  of  the  overly- 
ing  strata,  but  by  the  use  of  explosives;  and  in  American  mining 
as  now  carried  on  explosives  are  used  in  very  large  quantities.  A 
few  years  ago  one  can  of  powder  weighing  twenty-five  poands 
would  frequently  last  two  miners  for  a  period  of  two  weeks,  and 
some  of  the  powder  would  often  be  spoiled  by  dampness  before  it 
could  be  used.  At  the  present  time,  in  the  fields  of  the  Middle 
West,  two  miners  commonly  use  from  five  to  seven  cans  of  powder 
in  two  weeks.  The  explosive  used  is  almost  entirely  black  blast- 
ing-powder, the  so-called  safety  powders  having  been  introduced 
to  only  a  limited  extent. 

It  was  thought  that  the  gases  given  oflf  by  the  combustion  of 
this  powder  might  be  contributory  to  some  of  the  explosions  which 
have  been  recorded.  It  is  now  adso  well  known  that  the  dust  of 
some  coals  when  suspended  in  air  under  certain  conditions  is  ex- 
plosive. The  experiments  then  have  been  conducted  principally 
along  two  lines — an  investigation  of  coal-dust  and  an  investigation 
of  the  gaseous  combustion  products  of  black  blasting-powder. 

A  third  series  of  investigations,  which  may  be  regarded  as  ac- 
cessory to  the  other  two,  was  an  investigation  of  the  explosive 
qualities  of  various  gases  in  the  form  of  simple  mixtures  with  air, 
and  of  complex  mixtures  of  gases  and  air.  The  gases  used  were 
such  as  are  found  in  mines  or  in  the  combustion  products  of  black 
powder,  and  the  tests  have  made  possible  the  prediction  of  the 
explosive  or  non-explosive  quality  of  different  mixtures  which  may 
be  found  in  the  mine  atmosphere. 

The  behavior  of  gas  mixtures  has  been  tested  under  various  con- 
ditions. It  has  been  found  that  the  presence  or  absence  of  water 
vapor  makes  a  practically  inappreciable  difference.  It  has  also 
been  found  that  increased  pressure  causes  little,  if  any,  change  in 
the  explosiveness  of  the  gases  tested.  In  these  experiments  the 
gases  were  ignited  by  a  flame,  by  a  heated  platinum  wire,  and  by 
an  electric  spark. 

The  experiments  on  the  explosive  qualities  of  coal-dust  have  in- 
cluded a  test  of  the  dust  of  all  coals  which  could  be  obtained,  in 
which  the  explosive  or  non-explosive  character  of  the  dust  when 
mixed  with  air  was  determined;  and  also  the  amount  of  dust  which 
it  was  necessary  to  suspend  in  the  air  in  order  to  make  the  mixture 
explosive.  Other  substances  besides  coal-dust  have  also  been  tested. 
These  dusts  were  tested  by  placing  them  in  a  small  box  having  a 
rotating  fan  in  the  bottom.     Ignition  was  made  in  most  cases  by 
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the  application  of  a  flame.  It  was  found  that  some  dusts  are  much 
more  explosive  than  others,  and  that  when  the  dust  is  produced  by 
pulverizing  coal  the  least  friable  portion  of  the  coal  is  the  most 
explosive.  The  samples  of  the  more  and  less  friable  portions  have 
been  examined  under  the  microscope  and  the  size  of  the  individual 
grains  measured,  and  it  has  been  found  that  the  more  explosive 
portion  contains  a  large  portion  of  very  fine  grains,  averaging  about 
0  003  of  a  millimeter  in  diameter,  while  the  less  explosive  portion 
consists  mostly  of  larger  grains.  By  most  explosive  it  is  meant 
that  a  lower  proportion  of  coal-dust  to  air  is  explosive.  It  will  be 
seen  that  the  surface  of  a  grain  0.003  of  a  millimeter  in  diameter  is 
very  large  in  comparison  with  the  volume,  and  that  the  opportunity 
for  the  occlusion  of  gases  is  very  favorable;  and  also  that  such  a 
grain  could  be  heated  in  a  very  short  time  to  the  point  at  which 
gases  would  be  distilled. 

In  the  case  of  the  only  sample  which  has  been  obtained  which 
had  not  been  exposed  to  the  air  for  an  appreciable  length  of  time 
it  was  found  that  the  dust  was  not  explosive,  but  that  after  about 
four  hours'  exposure  to  the  atmosphere  it  became  explosive.  This 
sample  was  from  the  state  mine  at  Lansing,  and  consisted  of  drill 
dust  taken  from  the  solid  coal,  none  of  which  came  from  coal  lying 
within  three  feet  of  the  exposed  face.  Dust  made  by  grinding 
lumps  of  this  coal  which  had  been  exposed  for  a  considerable  time 
had  been  previously  found  to  be  explosive.  When  this  fresh  dust 
WHS  collected  it  was  sealed  in  a  metal  can.  The  can  was  so  opened 
as  to  collect  any  gas  which  might  have  been  given  oflF  by  the  coal. 
No  such  gas  was  found.  Investigations  are  now  under  way  to  de- 
termine what  change  takes  place  in  the  coal  during  its  exposure  to 
the  atmosphere.  These  investigations  are  incomplete,  but  show 
that  oxygen  is  absorbed  from  the  air.  This  absorption  takes  place 
even  under  a  negative  head  of  six  inches  of  mercury. 

The  explosiveness  of  some  of  the  dusts  has  also  been  tested  in 
the  presence  of  small  quantities  of  natural  gas,  and  it  has  been 
found  that  in  some  cases,  in  which  both  the  gas  and  the  dust  are 
present  in  quantities  too  small  for  either  one  alone  to  be  explosive, 
the  combination  is  explosive.  The  same  test  was  made  using  car- 
bon monoxid  and  the  same  result  obtained.  It  is  therefore  evident 
.that  the  presence  of  even  a  small  amount  of  explosive  dust  may  be 
a  source  of  great  danger  in  case  the  mine  air  should  contain  a 
small  amount  of  natural  gas,  or  of  combustible  gases  from  any  other 
source.  And  it  should  be  noted  that  the  safety-lamp  which  is  com- 
monly used  for  testing  for  gas  indicates  nothing  less  than  about 
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two  per  cent,  of  gas;  and  that  even  this  amount  is  recognized  only 
in  case  the  observer  has  keen  eyes. 

Tests  have  also  been  made  to  determine  what,  if  any,  gases  could 
be  withdrawn  from  the  coal-dusts  by  placing  them  under  a  nega- 
tive pressure.  The  results  so  far  are  negative,  though  it  is  believed 
that  some  coals  would  yield  gases  under  such  conditions.  Gases 
driven  ofF  from  the  coal  by  increases  in  temperature  have  also  been 
examined.  The  temperatures  used  were  much  below  those  used  in 
the  manufacture  of  coal-gas,  the  idea  of  the  experiments  being  to 
determine  what  gases  might  be  derived  from  coal-dust  under  such 
an  increase  of  temperature  as  might  be  found  under  certain  condi- 
tions in  a  mine;  for  instance,  such  as  might  be  caused  by  the  pas- 
sage of  a  wave  of  compression  of  mine  air  into  a  blind  passage. 

The  examination  of  explosives  has  been  confined  thus  far  to  the 
black  blasting-powder,  which  is  the  explosive  most  commonly  used 
in  American  coal-mining.     Its  composition  is  approximately  — 

Sodium  nitrate 73  per  cent. 

Sulfur *  11 

Charcoal 16 

It  is  well  known  that  the  gaseous  decomposition  products  of 
black  powder  contain  carbon  dioxid,  nitrogen,  carbon  monoxid,. 
methane,  hydrogen  and  sulf uretted  hydrogen,  and  sometimes  small 
amounts  of  other  gases,  and  that  the  combustible  gases  mentioned 
sometimes  constitute  a  sufficient  percentage  of  the  whole  gaseous 
mixture  to  make  this  mixture  combustible.  It  was  thought  that 
this  fact  might  have  an  important  bearing  on  the  subject,  and  a 
series  of  experiments  have  been  conducted  for  the  purpose  of  de- 
termining the  gaseous  products  of  the  decomposition  of  black 
blasting- powder  as  it  is  now  manufactured  and  the  conditions  under 
which  large  c^uantities  of  combustible  gases  are  produced. 

Our  search  of  th^  literature  of  the  subject  disclosed  the  fact  that 
no  investigation  along  this  Hue  had  been  so  conducted  as  to  give 
its  results  any  considerable  value.  The  best  work  on  the  subject 
of  black  powder  has  been  almost  entirely  confined  to  the  study  of 
gunpowder,  which  consists  of  potassium  nitrate,  sulfur  and  char- 
coal. CorresiKjndence  with  the  principal  powder  manufacturers  of 
this  country  and  some  of  Europe  showed  only  that  little  was  known 
of  the  action  of  black  powder  or  of  the  conditions  necessary  to  the' 
production  of  large  quantities  of  combustible  gases.  It  is  generally 
assumed  that  the  substitution  of  sodium  nitrate  for  saltpeter  has 
no  other  effect  on  the  powder  than  to  make  it  more  susceptible  to 
damage  by  moisture  in  the  air.     This  fact  has  prevented  its  sue- 
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cessful  manufacture  and  use  in  England,  but  it  is  believed  that  no 
potassium  nitrate  black  powders  are  used  in  this  country.  Appar- 
ently it  is  a  fact  that  the  use  of  sodium  nitrate  makes  no  important 
difference  in  the  gaseous  decomposition  products. 

The  most  careful  examination  of  the  decomposition  products  of 
gunpowder  are  those  made  by  Abel  and  Noble  of  England  and 
published  in  1876  and  1880.  Their  experiments  seemed  to  indi- 
cate, though  not  very  conclusively,  that  the  percentage  of  carbon 
inonoxid  decreases  as  the  percentage  of  the  volume  of  the  contain- 
ing  vessel  occupied  by  the  powder  increases;  or,  in  other  words,  as 
the  density  of  the  products  of  composition  increases.  If  this  is 
the  case,  it  would  seem  that  the  products  of  a  blown-out  shot  in 
which  the  powder  burns  without  doing  much  mechanical  work 
should  contain  a  comparatively  large  amount  of  carbon  monoxid. 

In  order  to  test  this  point  and  others,  a  large  number  of  experi- 
ments have  been  carried  on.  Powder  has  been  burned  in  three  dif- 
ferent  ways:  First,  by  dropping  the  grains  into  a  heated  iron  tube 
so  arranged  that  the  gases  could  be  collected.  This  gave  the  gases 
at  nearly  atmospheric  pressure.  Second,  by  placing  a  considerable 
quantity  in  an  iron  tube  and  igniting  it  by  means  of  a  fuse,  the 
gases  being  collected  in  a  larger  tube  for  the  purpose  of  excluding 
air.  This  gives  conditions  approaching  those  of  a  blow-out  shot. 
Third,  by  exploding  the  powder  in  a  gas-tight  bomb  from  which 
the  gases  could  be  drawn  off  as  desired.  The  experiments  have  not 
confirmed  the  results  indicated  by  the  experiments  of  Abel  and 
Noble,  in  that  apparently  the  percentage  of  carbon  monoxid  does 
not  decrease  as  the  density  of  the  composition  products  increases, 
but  the  change,  if  any,  is  in  the  opposite  direction.  The  series  of 
experiments  is  hardly  sufficiently  extended  to  make  it  advisable  to 
give  this  as  a  positive  statement,  but  the  experiments  so  far  con- 
ducted indicate  this.  It  is  sometimes  stated  that  mining  powder 
gives  as  much  as  thirty-three  per  cent,  of  carbon  monoxid.  If  this 
statement  is  true,  it  evidently  refers  to  the  mining  powder  which 
has  sometimes  been  used  in  England  and  which  differs  from  gun- 
powder in  the  reduction  of  the  percentage  of  saltpeter,  and  not  to 
mining  powder  as  used  in  the  United  States,  which  is  fully  ni- 
trated, and  gives  about  seven  to  ten  per  cent,  of  carbon  monoxid. 

To  determine  as  far  as  possible  the  effect  of  coal  upon  the 
gaseous  products  of  the  powder,  coal  in  the  form  of  fine  dust  and 
in  the  form  of  larger  grains  has  been  mixed  with  the  powder.  It 
was  found  that  carbon  monoxid,  methane  and  hydrogen  appeared 
in  greatly  increased  quantities,  and  that,  in  some  cases,  the  gaseous 
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mixture  would  bum  in  the  air.  It  is  therefore  evident  that  black 
powder,  if  used  in  a  mine  under  such  conditions  as  to  produce 
large  quantities  of  combustible  gases,  may  be  a  source  of  great 
danger,  especially  if  the  mine  contains  explosive  dust.  The  im- 
portance of  the  method  of  mining  is  evident  in  connection  with 
this  point.  In  the  room  and  pillar  method  and  its  modifications 
from  one  to  three  shots  are  fired  in  one  room.  The  gases  evolved 
are  therefore  mixed  at  first  with  only  a  small  quantity  of  air,  and 
if  these  gases  contain  a  sufficient  quantity  of  combustibles  an  ex- 
plosive mixture  may  result,  while  if  the  powder  gases  were  mixed 
with  a  larger  quantity  of  air  the  mixture  would  not  be  explosive. 
Explosions  of  mixtures  of  powder  gases  and  air  formed  under  these 
conditions  are  of  frequent  occurrence  and  may  give  rise  to  explo- 
sions of  great  importance. 

The  production  of  carbon  monoxid  during  mine  fires  should 
also  be  mentioned,  as  some  explosions  have  undoubtedly  been  due 
to  the  presence  of  carbon  monoxid  thus  produced.  A  severe  ex- 
plosion at  Hanna,  Wyo.,  was  apparently  caused  in  this  way. 

As  stated  previously,  the  work  is  not  finished,  and  this  is  to  be 
regarded  only  as  a  preliminary  report,  not  stating  final  conclusions, 
but  constituting  a  record  of  progress.  It  is  intended  that  this  in- 
vestigation shall  be  continued  until  as  many  as  possible  of  the 
problems  connected  with  it  shall  have  been  attacked  and,  it  is 
hoped,  solved.  It  is  recognized  that  the  question  is  a  complicated 
one  and  that  it  deserves  all  of  the  serious  attention  which  it  is  now 
receiving.  The  canvass  of  the  literature  of  the  subject  will  be 
continued  with  the  idea  of  compiling  as  complete  a  bibliography 
as  is  possible.  The  laboratory  experiments  will  be  continued,  es- 
pecially along  the  lines  of  the  investigation  of  coal-dust  and  of  ex- 
plosives. Up  to  the  present  time  nothing  but  black  blasting- 
powder  has  been  studied.  It  is  our  desire  to  make  a  study  also  of 
the  safety  powders  now  being  placed  upon  the  market.  It  is  also 
our  intention  to  carry  on  a  set  of  investigations  at  mines,  testing 
the  action  of  the  explosives  in  actual  use  and  examining  the  mine 
atmosphere. 
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SOME  FLUCTUATIONS  IN  THE  MINERAL  CONTENTS 
OF  THE  KAW  RIVER. 

By  F.  W.  BusHONG  and  Arch»  J.  Wetth.  University  of  Kmnamm,  Lawrence. 

UNDER  the  joint  auspices  of  the  State  Board  of  Health  and 
the  United  States  Geological  Survey  a  systematic  examination 
of  the  river  waters  of  Kansas  was  begun  in  November,  1906.  Sam- 
ples were  collected  daily  from  all  of  the  larger  streams  of  the  state 
and  forwarded  to  the  department  of  chemistry  of  the  University  of 
Kansas  for  analysis.  The  results  of  these  analyses  are  now  being 
prepared  for  publication  by  the  United  States  Geological  Survey. 

An  examination  of  the  analyses  of  the  Kaw  river  water  made 
previously  by  various  chemists  reveals  the  fact  that  the  chlorin 
content  is  very  variable.  In  a  number  of  cases  chemists  not  resid- 
ing in  the  state,  and  unaware  of  this  fact,  have  condemned  this 
water  on  the  basis  of  high  chlorin  being  evidence  of  sewage  con- 
tamination. While  the  Kaw  is  known  to  be  polluted  by  sewage, 
the  writers  do  not  believe  that  its  chlorin  content  furnishes  any 
evidence  whatever  as  to  the  presence  or  absence  of  sewage. 

During  the  year  1907  six  maxima  were  observed  in  the  value  of 
the  chlorin  in  the  ten-day  composite  analyses  of  water  daily  col- 
lected from  the  Kaw  at  Holliday.  At  each  of  these  maxima  the 
number  of  parts  of  chlorin  per  million  was  sixty  or  more,  while  the 
minimum  was  as  low  as  eleven  parts.  An  examination  of  the  record 
of  the  turbidity  of  the  three  tributaries  of  the  Kaw — the  Saline, 
Solomon  and  Smoky  Hill  rivers— shows  clearly  that  the  maxima 
referred  to  are  produced  by  fluctuations  in  the  flow  of  these  saline 
streams,  viz. : 

Periods  of  maximum  turbidity.  CL  maxima  of  the  Kaw. 

Smoky  Hill,  January  18-29 January  29  to  February  7. 

Smoky  Hill,  March  27  to  April  7. . . .  April  12-23. 

Smoky  Hill,  May  3-15 May  14-23. 

Saline,  June  23  to  July  5. 

Solomon,  June  27  to  July  8 June  30  to  July  9. 

Saline,  August  16-26 August  29  to  September  7. 

Saline,  September  29  to  October  10.  October  9-18. 

Similar  variations  are  observed  in  the  quantities  of  other  con- 
stituents. 
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ANALYSIS  OF  SPICES. 

By  L.  E.  Sayrx.  Univenity  of  KanaaB.  Lawrence. 

ONE  of  the  difficult  classes  of  vegetable  substances  to  analyze 
satisfactorily  is  the  class  known  as  the  spices.  The  quality 
of  food  accessories  and  their  value  for  medicinal  use  resides  mainly 
in  two  constituents — an  aromatic  volatile  oil,  and  a  resin,  often- 
times pungent  in  character.  In  the  case  of  ginger  we  have  a  volatile 
oil,  1  to  3  per  cent,  which  imparts  the  odor  and  flavor  of  the  drug, 
and  a  non- volatile  resino  extractive  to  which  the  pungency  is  due. 
To  these  two  principles  the  ginger  owes  its  special  activity.  The 
constituents  of  ginger  that  may  be  neglected  practically  in  chem- 
ical analysis  are  starch,  fat  and  other  inert  principles,  but  starch  is 
an  important  constituent  in  microscopical  analysis. 

The  volatile  constituent  above  referred  to  is  readily  extracted 
and  separated  from  inert  material  by  alcohol,  ether,  benzol,  or  by 
carbon  disulfid.  From  good  ginger  ether  extracts  from  4  to  8  per 
cent,  of  an  oleoresin,  which  contains  the  volatile  oil  and  pungent 
principles.  The 'ash  from  good  ginger  amounts  to  from  4  to  5  per 
cent.  The  presence  of  a  very  minute  quantity  of  an  alkaloid  has 
been  noted,  but  in  estimations  of  quality  this  possible  constituent 
is  ignored. 

According  to  the  provisional  methods  for  the  analysis  of  spices 
in  general,  the  Association  of  Agricultural  Chemists  recommends 
that  the  followin;y  data  be  obtained :  Percentage  of  moisture,  per- 
centage of  ash,  of  water-soluble  ash,  of  ash  insoluble  in  acid,  of 
lime,  of  nitrogen,  determination  of  ether  extract  ( volatile  and 
non- volatile),  of  alcoholic  extract,  of  reducing  matters,  of  starch, 
of  crude  fiber,  and  of  tannin.  For  extracting  ginger  the  percentage 
yield  of  cold-water  extract  is  obtained,  and  for  mustard  the  per- 
centage of  total  sulfur,  beside  the  microscopical  examination.  It 
will  be  seen  that  this  process  is  quite  an  elaborate  one  if  all  these 
data  are  obtained.  In  certain  individual  spices  only  a  few  of  these 
are  essential,  as  in  the  case  of  ginger  the  United  States  standard  re- 
quires that  it  shall  contain  not  less  than  42  per  cent,  of  starch,  not 
more  than  8  per  cent,  of  crude  fiber,  not  more  than  G  per  cent,  of 
total  ash,  not  more  than  1  per  cent,  of  lime,  and  not  more  than  3 
per  cent,  of  ash  insoluble  in  hydrochloric  acid.  In  the  limed  or 
bleached  ginger  the  standard  is:  It  should  contain  not  more  than 
10  per  cent,  of  ash,  not  more  than  4  per  cent,  of  carbonate  of  lime. 


Chemical  and  Physical  Papers.  97 

and  conform  in  every  respect  to  the  above  standard.  It  is  dear 
that  in  ordA*  to  obtain  these  data  considerable  time  and  labor 
are  required,  and  when  one  has  to  ran  through  a  set  of  several 
dozen  samples  it  involves  an  expenditure  of  time  and  labor  which 
is,  in  some  cases,  unnecessary,  and  is  certainly  uneconomical  from 
the  point  of  view  of  those  who  have  to  bear  the  expense  of  the  time, 
the  expert  help,  and  the  material  consumed. 

It  becomes,  therefore,  desirable  that  a  rapid  method,  as  a  pre- 
liminary one  for  quickly  separating  the  substandard  and  standard 
material,  be  employed.  A  somewhat  indirect  method  of  such  a 
character  has  been  suggested  by  E.  Beckmann,  which  he  calls  the 
cryoscopic  method.  Mr.  Beckmann  reviews  the  difficulties  the 
other  processes  involve,  and  these  difficulties  led  him  to  devise  one 
as  above  characterized.  He  based  the  estimation  of  spices  on  the 
rapid  determination  of  the  percentage  of  volatile-oil  constituent. 
The  solvent  employed  for  the  extraction  of  the  volatile  oil  is  ethy- 
lene bromid,  on  account  of  its  high  molecular  depression.  The 
examination  is  performed  as  follows:  Five  grams  of  the  powdered 
drug  are  macerated  in  an  Erlenmeyer  flask  for  one  day  with  30  gm. 
of  anhydrous  ethylene  bromid.  As  the  drug  floats  on  the  surface 
of  this  liquid  it  is  completely  exhausted  without  much  shaking  in 
from  eight  to  ten  hours.  The  solution  is  filtered  through  w<5ol,  with 
the  aid  of  the  filter-pump,  directly  into  the  freezing  tube  or  apparatus, 
and  the  freezing-point  determined  in  the  usual  way,  the  bath  being 
maintained  at  5°  to  6°  C.  The  depression  of  the  freezing-point 
below  that  of  ethylene  bromid  observed  is  due  partly  to  the  vola- 
tile oil  and  partly  to  other  substances  dissolved  by  the  ethylene 
bromid,  and  to  obtain  the  former  alone  a  second  experiment  must 
be  made  with  a  portion  (5  gm.)  of  the  drug  freed  from  volatile  oil 
by  driving  through  it  a  current  of  steam  at  130°  C.  The  drug  after 
this  treatment  is  quite  dry  and  can  be  used  at  once  for  the  second 
extraction.  The  diflference  between  the  depression  observed  for 
the  crude  spice  and  for  the  spice  deprived  of  volatile  oil  gives  the 
depression  due  to  the  volatile  oil.  For  estimating  the  quality  of  a 
spice  by  comparison  with  one  of  known  standard  strength,  it  is  only 
necessary  to  make  a  determination  using  the  standard  as  one,  and 
another  using  the  sample  example  to  be  estimated. 

While  Beckmann's  method  is  comparatively  short  and  rapid,  it 
is  less  elaborate  than  process  of  extraction  with  petroleum  spirit 
or  ether  and  estimation  of  volatile  ether  extract.  It  has  some  of 
the  disadvantages  of  the  volatile  ether  extract  method,  in  that  it 
bases  the  estimation  mainly  on  the  volatile  oil.  In  many  cases  the 
-7 
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pungent  resin  or  oleoredn  ie  a  very  important  ingredient  of  the 
spice,  and  we  feel  that  thie  pungent  anbBtance  ghonld  be  considertK} 
in  the  preliTninary  test. 

In  order  to  quickly  eliminate  subetandard  tnaterial  among  the 
spioes  it  has  eeemed  to  us  that  if  the  examination  utilized  the  vahie 
of  sense  of  taste,  applying  it  to  certain  atandard  solutions,  it  would 
go  far  toward  aocompliebing  the  result  eo tight,  It  has  been  de- 
termined that  the  sense  of  taste  is  even  more  acute  and  delicate 
than  chemical  analysis  seems  to  \m.  It  has  been  stated  by  certain 
analytical  chemista  that  they  were  so  positive  of  their  results  in  the 
determinations  they  made  by  using  the  eenst;  of  taste  or  odor  that 
they  were  willing  to  testify  in  court  having  no  other  basis  for  the 
teatiniony  than  this.  One  of  our  famous  chemists,  eepeeially  ex- 
pert in  the  examination  of  unsanitary  waters,  makes  the  statement 
that  they  can  unerringly  detect  certain  forms  of  algfp  in  the  water 
byjodor  alone,  previously  heating  the  same  tu  a  certain  degree.  So 
positive  are  the  results  that  they  are  considered  sufficient  for  court 
|S88ea*  Another  one  of  our  most  able  chemisti^,  who  is  especially 
eiipert  in  the  analysis  of  vanilla  preparations,  makes  the  statement 
that  he  considers  no  one  an  expert  analyst  for  vanilla  preparations 
unless  he  is  able  to  detect  minute  quantities  of  tonka  beana,  if  any 
have  been  added  to  the  vanilla  extract.  Tea  specialists  depend  en- 
tirely on  the  sense  of  taste,  and  they  become  so  expert  it  is  well 
known  that  they  can  grade  the  article  with  accuracy. 

Prol  E.  H,  S,  Bailey  has  ascertained  that  the  delicacy  of  taste 
is  so  remarkable  that  an  average  person  would  detect  one  part  of 
quinine  in  500,000  of  a  solution.  He  has  ascertained,  also,  that 
this  delicacy  of  taste  is  to  be  considered  in  the  following  order: 
(1)  bitter;  (2)  sweet;  (3)  acid;  (4)  alkaline;  (5)  saline.  The 
order  of  delicacy  for  aromatic^  was  not  determined. 

One  of  the  first  to  recognize  the  value  of  the  sense  of  taste  in  esti> 
mating  the  quality  of  a  drug  was  Dr>  E,  R.  Squibb,  who  suggested 
a  physiological  test  for  the  standarization  of  tincture  of  aconite, 
which  was  about  as  follows:  In  the  absence  of  any  reliable  chemi* 
eal  tests  for  aconitine  E.  R.  Squibb  suggested  that  a  fluid  drachm 
of  a  highly  dilutefl  solution  of  the  various  preparations  be  taken 
into  the  anterior  part  of  the  month  (after  the  latter  had  been  thor- 
oughly rinsed)  and  held  there  one  minute  by  the  watch,  and  then 
discharged.  The  peculiar  numbing  sensation  charcteristic  of  aco- 
nite should  be  experienced  within  fifteen  minutes,  and  it  shonld 
continue  for  fifteen  or  thirty  minutes.  Tested  in  this  way,  be  found 
he  oould  estimate  the  values  of  the  various  commereial  aooni tines. 
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He  found,  for  example,  that  to  be  a  standard  1  grain  of  good  pow- 
dered aconite  root  is  equal  to  |  grain  of  Merck's  ordinary  aconitine, 
^  grain  of  Merck's  pseudaconitine,  yVr  gi^n  of  Duquesnel's  orys- 
tallisfied  aoonitine  (really  aconitine  nitrate).  He  also  found  by  this 
approximate  method  that  1  graii\  of  x>owdered  aconite  root  was 
equivalent  to  1  minim  of  fluid  extract,  J  grain  of  alcoholic  extract 
of  aconite  root,  2.66  minims  of  U.  S.  ( 1890)  or  9.31  minims  of  U. 
S.  (8th  re'^sion)  tincture  of  aconite  root,  8.43  minims  of  British 
tincture  of  the  root,  11.8  minims  of  German  tincture  of  the  root, 
1.5  minims  of  Fleming's  tincture,  9  grains  of  powdered  aconite  leaf, 
1.5  grains  of  alcoholic  extract  of  dried  aconite  leaf,  1  grain  of  Al- 
len's English  extract  of  fresh  plant,  and  72  minims  tincture  of  aco- 
nite leaf. 

To  employ  this  physiological  method,  employing  sense  of  taste 
in  the  estimation  of  spices,  an  alcoholic  extraction  of  definite 
strength  of  the  aromatic  and  pungent  principles  should  be  made 
and  this  solution  diluted  to  a  maximum  with  water,  the  latter  added 
to  the  limit  of  precipitation.  The  solution  is  then  brought  in  con- 
tact with  the  gustatory  nerve  endings,  and  in  order  that  a  compari- 
son be  made  a  uniform  dilution  should  be  made  of  all  samples  to 
be  compared — one  that  will  bring  out  the  aromatic  and  subdue  the 
alcoholic  constituents.  When  this  has  been  properly  .done,  an 
estimation  can  be  made  much  more  readily  than  by  tasting  the 
crude  spice  in  powder.  It  requires  practice  to  make  the  method 
available  for  the  purposes  of  comparison,  but  one  soon  becomes 
quite  expert.  It  is  well  known  that  pungent  substances,  such  a» 
pepper,  obscure  any  gustatory  sensation,  therefore  a  solution  of 
pepper  must  be  highly  diluted  to  make  it  serviceable.  It  should 
be  said  that  tastes  do  not  develop  promptly.  In  some  cases  a  con. 
siderable  time  must  be  allowed  to  elapse  before  the  taste  is  well  de- 
veloped. This  is  doubtless  due  to  the  slow  miscibility  of  the  sapid 
and  pungent  substances.  At  best  the  process  is  to  be  considered 
only  as  a  preliminary  one  for  quickly  eliminating  substandard  ma- 
terials. It  is  this  preliminary  test  that  would  be  so  useful  were  it 
made  practical  for  rapidly  selecting  from  a  given  number  of  sam- 
ples those  inferior  ones  that  should  be  set  aside  for  more  careful 
examination  by  more  elaborate  methods.  As  has  been  stated,  the 
microscope  quickly  identifies  a  spice  adulterated  with  foreign'ma- 
terial,  but  a  substandard  spice,  containing  all  the  microscopical  ele- 
ments of  the  standard  material,  the  microscope  is  powerless  to 
detect. 
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REPORT  ON  ANALYSES  OF  PREPARATIONS  UNDER 
THE  PURE  FOOD  AND  DRUGS  LAW. 

By  L.  E.  Sayies,  Univeratty  of  KiuuA«,  LAwr^netti. 

TT  18  well  known,  perliaps,  thai  the  work  of  drug  analysis  ander 
■^  the  direction  of  the  Board  of  Health  is  located  at  the  University 
of  KanBas.  It  has  been  tbongbt  deBirable  to  make  a  few  remarka 
at  this  time  as  to  the  progreas  of  the  work  and  ^v^aof  the  problems 
with  which  we  have  to  deaL 

A  separate  laboratory  is  set  apart  for  the  investigations  and 
anulyaes,  and  one  person,  Mr.  Adulph  Zietle,  devotee  the  major  part 
of  his  time  to  the  work.  Some  of  the  inveetigations,  which  require 
research  for  which  the  regular  analyst  has  not  the  time  to  devote, 
is  taken  charge  of  by  Mr.  L.  D.  Havenhill,  who  has  a  special  re- 
eearcih  room  for  bis  purposes,  Mr.  Havenhill  will  in  the  future  do 
a  considerable  amount  of  investigational  work,  which  will  tiear 
directly  npou  the  question  of  standards.  It  ie  well  known  that  Mr< 
Havenhill  has  spent  a  year  under  the  United  States  Government  in 
Washington  and  in  New  York  at  the  appraisers'  storea. 

The  niicroacopic  work,  which  is  one  that  requires  a  special ly 
trained  man,  is  taken  charge  of  by  Mr.  Ghas.  M.  HterliDg*  But  to 
Mr  Ziefle  comes  the  burden  of  the  mass  of  analyses  that  is  pouring 
into  the  laboratory  weekly.  The  difficulties  tliat  he  encounters  are 
very  uuraerous,  because  of  the  fact  that  he  has  such  a  great  variety 
of  materials  to  deal  with,  and  this  variety  comes  in  every  collection 
sent  in  by  the  inspectors.  If  it  were  possible  to  take  one  particti* 
lar  article  and  run  an  hundred  analyses  on  this  same  article,  it  is 
easy  to  see  that  this  would  be  very  much  simpler  than  if  the  hun- 
dred articles  should  contain  from  fifty  to  sixty  different  kinds  of 
analyses,  each  of  which  requires  different  solutions  and  reagents  to 
be  specially  prepared. 

One  of  the  difficulties  which  we  have  recently  encountered  re- 
lates to  the  subject  of  deterioration.  This  has  become  a  very  pro- 
voking problem*  The  question  has  arisen,  What  shall  be  con- 
sidered as  deteriorated ;  what  chemical  tests  and  what  cheraic^d 
results  will  prove  that  a  substance  is  deteriorated? 

The  difficulty  appears  to  be  to  determine  what  would  be  con- 
sidered legally  as  ** deteriorated  " — what  terms  should  determine 
this  c-ondition.  Some  regulation  or  definition  to  meet  the  case 
might  be  suggested,  such  as  the  following: 
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By  deterioration  is  meant,  first,  a  deviation  from  the  professed 
standard. 

The  professed  standard  is  regarded  as  that  condition  represented 
by  the  preparation  when  it  is  freshly  prepared.  Suoh  deviation 
from  the  professed  standard  as  above  referred  to  may  be  determined 
by: 

(a)  Miorosoopioal  examination.  If  a  medicinal  liquid  shall  be 
found  by  microscopical  examination  to  have  become  so  decomposed 
that  bacterial  germs  and  germs  of  decomposition  are  found  therein, 
it  shall  be  considered  deteriorated. 

(h)  Chemical  examination.  If  by  chemical  examination  any  of 
the  professed  ingredients,  such  as  pepsin,  pancreatin,  or  any  of  the 
other  ferments,  be  found  absolutely  inactive,  or  if  a  cocoa  prepalra- 
tion  give  no  reaction,  showing  the  absence  of  the  alkaloid,  etc.,  such 
preparation  shall  be  considered  deteriorated. 

(c)  Macroscopical,  etc.  If  a  preparation  differ  in  appearance 
materially  from  that  freshly  prepared.  If,  for  example,  there  have 
developed  a  precipitate  evidently  through  aging  of  a  liquid,  or  if  it 
should  from  odor,  taste  or  other  physical  tests  show  evidence  of 
impairment  or  decomposition,  any  of  these  conditions  shall  be  taken 
as  ground  for  deeming  the  article  deteriorated.  Any  deteriorated 
drug  products  offered  for  sale  shall  be  liable  to  the  application  of 
regulation  30  of  the  food  and  drugs  law. 


THE  LACTOSE-BILE  TEST  FOR  THE  COLON  BACILLUS. 

By  W.  B.  Wilson.  Ottawa  Univenity,  OtUwa. 

nPHE  discovery  of  Bacillus  coli  in  1885  by  Escherich,  followed 
^  by  the  proof  that  this  micro-organism  is  a  normal  inhabitant 
of  the  intestines  of  mammals,  especially  of  man,  has  led  baoterio- 
scopists  to  pay  special  attention  to  its  isolation.  Since  B.  coli  is 
always  found  in  sewage  and  polluted  water,  and  since  it  is  compara- 
tively easy  of  detection,  this  germ  is  taken  as  a  most  valuable  in- 
dex  of  the  sanitary  condition  of  potable  waters. 

In  presumptive  tests,  the  common  practice  has  been  to  employ 
a  dextrose  broth  made  by  adding  two  per  cent,  of  dextrose  to  the 
common  French  bouillon  in  the  ordinary  fermentative  tube.  The 
bacterium  attacks  the  dextrose,  liberating  carbon  dioxid  and  hydro- 
gen, which  is  taken  as  indicative  of  the  presence  of  B.  coli,  or  at 
any  rate  a  sugar-loving,  gas-forming  bacterium. 

Unfortunately  this  test  is  not  always  reliable,  especially  when 
negative  results  are  obtained  owing  to  the  interference  of  other 


HE  Kmmmf  Atmdemy  of  Sdemee. 

kMtecm.  TUs  m  mjmwmttj  wo  in  badly  poUated  waibem,  in  which 
owetiiega0-&xiiiiiigbM0teriamajbemiieb  oveiyiiowu  and  orovded 
onl  hf  ■OB  ipM  pividacw,  Henoe,  aBalysiB  have  acNigbt  diligastly 
fflr>wJinM  whioh  would  raalnin  the  noa-gaa-prodooiiig  baoteria, 
and  ai  the  aaaae  iime  not  interfere  with  the  narmal  action  of  the 
l^ivodnoea. 

la  the  Sappleaiept  to  the  Journal  of  InfectioaB  Diaeasea,  Ifaj 
^,  liKn,  DMiel  D.  Jacskaon  preeenfa  an  artide  <m  the  -^Uae  of  a 
Iiacitnanhfle  Madiam''  whioh  at  that  time  had  proved  to  be  reliable 
in  fveaoHiptiTe  teata  for  B  eoli. 

Thit  lactoae-bile  medinm  is  prepared  by  dnwinn^  liquid  ox  bile 
^bnetiy  bom  the  animal  and  stmliaii^  it  The  bile  ia  then  fil- 
teaad  aad  to  it  aa  added  one  per  cent  of  lactoae  previoualy  diaaoWed 
ia  a  amail  aoioant  of  water,  after  which  it  iadiawn  off  into  fermen- 
latkHi  tabea  and  ateriliaed  in  an  autodaTe  for  thirty  minutee  at 
BHiiMai  poanda  praaaaie.  The  ordinary  plain  fermentation  tubea 
mmf  be  aaed«  bat  Jackaon  recommendB  tubea  140  mm.  long  and  15 
auBL  ia  diaaaeter,  having  an  elongated  bulb  38  mm.  in  its  ahortest 
Thia  adoiita  of  the  uae  of  a  considerable  quantity  of  the 
'  to  be  teated  without  too  great  dilution  of  the  medium. 

Mr.  Jackaon  reporta  that  at  Mount  Prospect  laboratory,  Brook - 
ifm^  V.  Y^  about  5000  aamples  of  water  of  various  d^rees  of  purity 
and  from  hundreds  of  different  sources  have  been  tested  by  this 
medium  and  the  results  agreed  with  the  judgments  formed  by  the 
cc4Dplete  analyses  of  the  samples  as  well  as  by  careful  sanitary  in- 
spection of  the  sources  of  supply.  In  many  inatanoes  oontamina- 
tion  has  been  found  to  exist  which  would  not  otherwise  have  been 
detocted. 

The  extreme  efficiency  of  this  ox-bile  medium  in  tests  for  B,  coli 
is  due  to  the  selective  inhibiting  power  of  the  cholic  acid  radical 
of  the  bile  by  which  bacteria  other  than  the  colon  baoillus  are 
restrained  or  killed.  Nearly  all  the  bile  salt  present  is  in  the  form 
of  a  glycocholate.  Experiments  show  that  no  meat  extract  is 
needed,  as  the  bile  contains  albuminous  matter  enough  to  feed  the 


It  haa  been  the  practice  at  the  Ottawa  laboratory  to  procure  from 

^  local  butoher  ox  galls  in  sufficient  number  to  yield  a  quart  of 

I  at  a  given  time.     The  bile  is  drawn  out,  autoclaved  and  kept 

plngged   flasks  in   a   liquid  form   until  needed.     It  may   be 

orated  to  dryness  and  kept  in  the  form  of  powder.    In  this 

I  however,  it  must  be  perfectly  dry  or  in  a  short  time  it  will 

tM  too  acid  for  use.     A  gram  of  lactose,  11  grams  of  solid  bile 
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salts,  and  100  oo.  of  water  give  a  oombination  whioh  is  equiv 
in  results  to  the  medinm  made  from  fresh  liquid  ox  bile.^ 

Presumptive  tests  with  this  medium  are  not  only  more  rel 
than  those  employing  other  media,  but  are  easily  made,  requ 
the  minimum  skill  in  applioation.  The  lactosenbile  mediu 
especially  valuable  in  testing  wells,  cisterns  and  filter  plants. 
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DRAINAGE  OF  THE  KANSAS  ICE-SHEET. 

By  J.  E.  Todd,  Untvonlty  of  Kanoaa,  Lawrtnea. 

OUR  subject  has  been  bo  Bhortened  for  oonvenienoe  that  it  is 
too  broad  for  the  inteDded  scope  of  oar  paper.  We  have  not 
time  to  consider  the  drainage  of  the  whole  ice-sheet  of  the  Eansan 
epoch  in  the  United  States,  but  only  that  of  its  western  side,  and 
particularly  that  in  the  state  of  Kansas.  It  is  scarcely  necessary  to 
state  that  it  was  in  the  Eansan  epoch  of  the  ice  age  that  the  great 
ice-sheet  reached  its  maximum  extent ;  that  in  the  lowan,  which 
has  not  been  satisfactorily  traced  in  the  Missouri  ralley,  the  ice  did 
not  extend  as  far  by  150  to  200  miles  in  this  direction. 

PROBABLE   MARGIN  OF  THE   ICE   AT  THAT  TIME. 

Some  have  conceived  that  the  center  from  which  the  ice  deployed 
at  that  time  was  a  point  w^st  of  Hudson's  Bay,  called  the  Eewatin. 
They  have  assumed  that  the  ice  which  entered  Eansas  came  down 
the  James  and  Missouri  river  valleys  through  Dakota  and  Nebraska. 
Such  a  conclusion,  however,  seems  forbidden  by  the  following 
facts : 

1.  It  would  have  been  impossible  for  such  a  long,  slender  lobe 
to  have  maintained  itself  for  500  miles,  with  one  side  exposed  for 
that  distance  to  the  heat  and  warm  winds  of  the  western  plains. 
Moreover,  the  height  of  the  ice  in  Dakota,  necessary  to  give  head 
sufficient  for  such  a  course,  must  have  been  attended  with  a  much 
greater  western  movement  in  that  latitude  than  is  indicated  by  any 
trace  yet  discovered. 

2.  Northeastern  Eansas  would  have  been  more  accessible  to  a 
Canadian  ice-sheet  through  the  Des  Moines  valley  rather  than 
through  the  Dakota.  The  distance  is  shorter,  and  preglacial  sur- 
faces rise  1500  to  1700  feet  above  sea  in  northeastern  Nebraska. 
Befsides,  no  clear  trace  of  Eansan  drift  has  yet  been  found  in  Dakota. 

If  it  be  objected  that  the  divide  between  the  Des  Moines  and 
the  Missouri  is  too  high,  particularly  when  southeastern  Iowa  is 
so  much  lower,  it  may  be  replied  that  200  to  360  feet  of  the  divide 
is  glacial  till,  and  that  the  older  surface  is  not  over  1000  feet  alti- 
tude, and  in  the  northern  part,  where  the  more  easily  eroded  Cre- 
taceous rooks  are  found,  cases  are  reported  of  preglacial  surfaces 
less  than  800  feet  above  sea.  Moreover,  there  are  other  reasons 
for  believing  the  east  was  relatively  higher  at  that  time. 

(10.) 
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3k  Glaolal  strife  in  eastern  Nebraska  and  northeastern  Ktnsad 
indicate  that  the  main  movemeDt  in  ihoee  regions  wa^  from  the 
northeast.  Those  which  indicate  other  movements  are  low  down  in 
valleys  and  correspond  to  a  thin  and  wasted  stage  of  the  ioe.  Some 
recorded  are  the  following:  Omaha,  S,  41°  W.;  Bennet,  S,  17''.  41^^ 
43^,  61^  and  88'^  W.;  Weeping  Water,  larger  grooves,  S  29^  W.; 
St  Joseph,  Mo.,  125  feet  above  Missouri  river,  S.  and  S.  26°  W,; 
near  Seneca,  Kan.,  S.  2^-24^  W, 

A  collection  of  more  characteristio  boulders  sent  to  Minnesota. 
geologists  were  found  to  agree,  most  of  them,  with  ledges  found 
within  the  borders  of  that  state.  Perhaps  90  per  cent,  of  the  boul- 
ders in  Kansas  are  varieties  of  red  quartzite  from  the  Algonkian  of 
southern  Minnesota  and  South  Dakota.  Nebraska  geologists  have 
usually  referred  similar  ones  in  their  state  to  Dakota,  but  a  striking 
feature  of  many  of  them  is  the  abundance  of  white  quartz  pebbles 
in  them.  8uch  rock  is  found  in  ledges  in  Cottonwood  and  Rock 
oounties  in  southwestern  Minnesota,  but  is  not  prominent,  if  found 
at  all,  in  South  Dakota.  This  is  very  likely  due  to  the  former  be- 
ing nearer  the  parent  granitic  rocks  which  furnisb  the  framental 
matertaL 

Again,  if  the  quartz! te  came  from  Dakota  it  would  naturally  bave 
been  on  the  east  side  of  the  Dakota  lobe  and  not  on  the  extreme 
western  margin  of  the  drift,  as  we  find  the  boulders  in  Kansas.  On 
the  other  hand,  if  from  Minnesota  the  observed  distribution  would 
follow. 

We  conclude,  therefore,  that  the  western  limit  of  the  ice  during 
the  Kanean  was  probably  not  west  of  the  Coteau  des  Prairies  in 
eastern  Dakota*  thence  south -south  west  across  Nebraska,  a  little 
west  of  Fremont  and  Lincoln^  Neb.,  and  east  of  the  Big  Blue  into 
Kansas  and  south  in  that  state  to  the  Kansas  river,  perhaps,  near 
Topeka,  but  probably  not  to  that  stream  further  east  until  near  the 
Missouri,  reaching  the  vicinity  of  Kansas  City* 

THE   LINK  Of   THE   MASTER   DHAIKAGE   STREAM. 

Probably  the  James  river  approximately  marks  the  course  of  that 
ancient  stream  through  the  Dakotas,  the  Big  Sioux  joining  it  near 
Vermilion,  S.  Dak.  Its  level  was  doubtless  relatively  higher  than 
now,  for  the  erosion  of  the  Oretaoeous  clays,  which  cover  that  region, 
by  the  lowau  and  Wisconsin  ice-eheets  was  no  doubt  great. 

Through  Nebraska  its  course  was  perhaps  south -southwest  to 
the  Elkhorn  near  Weatpoint,  which  stream  it  may  have  followed 
always,  thence  we  may  suppose  across  over  the  present  low  valley 
of  the  Platte  and  across  lower  places  in  the  hills  south  past  Yal- 
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paraiso  to  Milford  on  the  Big  Blue,  which  it  followed  approximately 
to  the  Kansas  and  the  Kansas  to  the  Missouri. 

This  may  have  been  the  line  when  the  ice  was  at  the  maximum; 
but  later  lines,  which  may  have  been  occupied  longer  when  the  ice 
was  pausing  in  its  retreat,  may  be  followed  now  by  Logan  creek  to 
the  Elkhorn,  by  ancient  valley  along  Sand  creek  and  Wahoo  creek 
in  Saunders  county,  by  Salt  creek,  and  over  to  the  Big  Blue,  near 
Crete.  It  is  conceivable  also  that  a  lake  basin  may  have  occupied 
portions  of  the  route  at  different  times,  particularly  between  the 
Elkhorn  and  Blue. 

After  reaching  the  Blue  the  route  is  comparatively  clear.  It 
followed  down  the  course  of  that  stream  with  an  overflow,  either  in 
earlier  stage  or  in  time  of  flood,  across  to  the  Little  Blue  at  Fair- 
bury,  Neb.,  and  then  down  that  stream  back  to  the  main  stream. 
From  the  mouth  of  that  stream  it  followed  approximately  the  course 
of  the  Kansas  river  to  the  Missouri,  at  Kansas  City.  We  say  ap- 
proximately, for  the  stream  was  at  first  about  200  feet  higher  than 
the  present  stream  and  there  are  numerous  cases  where  channels 
<^rossed  the  present  divides  between  that  stream  and  its  southern 
tributaries,  for  a  distance  of  ten  to  fifteen  miles  in  places,  from  the 
present  Kansas. 

Through  Nebraska,  stream  deposits  have  not  been  traced  over 
much  of  the  distance,  doubtless  partly  because  diligent  search  has 
not  yet  been  made.  Along  the  Blue  and  Kansas  they  are  frequently 
found  at  different  levels.  The  most  characteristic  deposits  of  the 
higher  terraces  and  channels  are  strips  of  boulders  mingled  with 
gravel  and  clay.  The  boulders  are  of  local  limestone  mingled  with 
crystalline  rocks  from  the  north,  particularly  the  red  quartzite  be- 
fore mentioned. 

The  highest  level  of  drift  terraces  is  about  1000  feet  above  sea, 
at  a  point  southwest  of  Lawrence;  1050  to  1100  southwest  of  To- 
peka,  and  about  1200  south  of  Wabaunsee.  At  Fairbury,  Neb., 
gravel  occurs  about  1325.  To  pass  over  the  divide  between  the 
Blue  and  Salt  creek  an  altitude  of  about  1425  is  necessary  at  Berks, 
and  higher  farther  north.  Probably  somewhat  greater  altitude 
would  surmount  the  divide  between  the  basin  of  Salt  creek  and 
Platte  river  n^ar  the  northwest  corner  of  Sanders  county.  North- 
west of  Westpoint,  Neb.,  stratified  deposits  containing  drift  occur 
at  less  than  1450,  but,  as  suggested  before,  the  line  may  have  fol- 
lowed up  Logan  creek.  To  pass  the  divide  from  that  stream  to 
the  Missouri  and  mouth  of  James  river  would  have  required  1650 
at  least;  and  to  reach  the  Missouri  by  way  of  Aoway  creek,  proba- 
bly 1500  feet. 
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Thk  woaU  im^y  a  atream  976  to  800  feet  higher  Chen  the ; 
ent  Jamee  riyer,  oooopying  at  that  time  the  valley  of  Unit  efaraanir 
whioh  would  eeem  an  inearmoaiitaUe  objeotion  to  o«r  oonoeptton* 
There  are  three  thinga  whioh  rednoe  the  dilBoalty.  Flfel,  by 
noting  that  the  Wiaoonain  ioe-aheet  may  hare  lemored  180  to  90& 
feet  depth  from  the  bottom  of  the  valley.  There  aeeme  to  be  aome 
eyidenoe  of  this  when  we  find  bed- rook  oonaideraUy  OTer  100  feet 
higher  on  the  eonth  of  the  Mieeonri  at  Tankton  and  YermilicMi, 
S.  Dak.,  than  on  the  north  side  of  the  same.  Secondly,  there  may 
have  been  more  or  less  of  lacastrine  conditions  between  the  Mia^ 
souri  and  3ig  Blue  rivers  in  northeastern  Nebraska.  This  agieea 
with  the  lack  of  coarse  stratified  deposits  in  that  region,  eo  far  aa 
is  yet  known.  Yet  the  pebbly  day  shows  nnnsnal  stratified  fea- 
tures near  Westpoint  and  west  of  Fremont.  Thirdly,  the  more 
recent  elevation  of  central  Kansas,  or  the  depression  of  areas  to- 
ward the  northeast,  in  Iowa  and  Wisconsin.    . 

At  Blaine,  Pottawatomie  county,  Kansas,  nearly  at  the  extreme 
advance  of  the  ice  in  that  state,  clear  evidence  is  shown  that  looali* 
ties  oyer  1500  feet  above  sea-level  were  swept  over  by  the  ioe-sheet. 
This  is  nearly  twice  the  altitude  of  central  Iowa.  How  then  could 
the  ice  have  taken  such  a  westerly  trend,  with  lower  or  equal  plains 
southeast,  in  southeastern  Iowa  and  Illinois,  unless  there  had  been 
an  appreciably  western  or  southwestern  slope  of  the  preglaoial 
surface  ?  Such  a  condition  would  have  rendered  the  drainage  line 
suggested  considerably  more  rational.  As  we  have  found  it  the 
slope  seems  much  too  steep  eastward  down  the  Kansas  and  too  flat 
or  sluggish  from  the  Missouri  to  the  Blue. 

A  speculation  easily  following  from  this  conception  is  that  not 
long  before  the  glacial  advent,  possibly  the  difference  in  slope  of 
the  surface  may  have  been  enough  to  have  reversed  the  flow  in  the 
valley  of  the  Kansas  and  it  may  have  flowed  via  Salina  and 
McPberson  through  the  buried  channel  at  the  latter  place  into  the 
Arkansas  river.  The  accumulation  of  the  ice  on  the  northeast  may 
have  reduced  the  slope  of  the  stream  so  that  it  aggraded  rapidly,  so 
that  the  McPherson  channel  was  filled,  and  wheu  the  great  stream 
draining  the  west  edge  of  the  ice-sheet  arrived,  the  surface  in  time 
was  tilted  so  that  the  drainage  was  eastward  around  the  edge  of 
the  ice,  as  we  have  seen. 

PLEISTOCENE   AND    MORE    RECENT   EROSION. 

Doubtless  to  some  a  great  objection  to  our  view  will  be  found  in 
the  amount  of  erosion  which  it  assumes.  It  really  infers  that  the 
main  valley  of  the  Kansas  river  was  three  to  four  miles  wide  and 
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200  feet  deep,  at  least  that  below  Manhattan,  and  thoae  of  its  tribu- 
taries hare  been  excavated  sinoe  the  ioe  first  reached  its  maziimim 
limit. 

It  has  been  assumed  by  some  that  this  main  valley  was  pre- 
glacial,  because  large  northern  erratics  are  now  found  in  its  bot- 
tom and  under  heavy  alluvium ;  but  a  moment's  thought  will  show 
that  it  would  not  be  otherwise  if  these  boulder  deposits  had  been 
let  down  by  undermining,  from  terrace  to  terrace,  in  erosion  which 
was  subsequent  to  the  advent  of  the  ice.  Perhaps  the  idea  was  at 
first  received  because  these  boulders  were  so  deeply  covered  with 
alluvium.  Not  long  ago  it  was  thought  that  the  recent  alluvium  of 
a  stream  could  not  exceed  20  or  25  feet,  but  now  it  is  known  that 
it  may  exceed  100  feet.  ( See  Bulletin  158,  IT.  S.  Geol.  Survey,  p. 
160.) 

That  the  general  surface  of  the  region  and  level  of  drainage  was 
high  at  that  time  is  indicated  in  several  ways :  (1)  Glacial  deposits 
are  limited  to  higher  levels.  About  Kansas  City  glacial  striae  have 
not  been  found  lower  than  about  125  feet  above  the  Missouri  river, 
or  860  A.  T.  (2)  The  till  in  Kansas  lies  on  the  divides  but  has  not 
been  found  in  the  valleys.  (3)  At  Weston,  Mo.,  a  cobble-stone 
stratum,  about  20  feet  thick,  lies  upon  Carboniferous  shales  about 
150  feet  above  the  Missouri.  It  contains  red  quartzite  and  granite 
boulders,  mingled  with  many  of  limestone.  It  seems  therefore  to 
show  that  the  river  was  fiowing  at  that  level  when  glacial  erratics 
entered  the  region.  As  already  stated,  the  earliest  bouldery  strips 
beyond  the  edge  of  the  till  in  Kansas  were  at  high  levels.  We 
may  imagine  the  shallow  pioneer  streams  around  the  front  of  the' 
ice,  as  assisted  by  fioe-ice  and  anchor-ice. 

The  erosion  of  valleys  200  feet  deep,  and  mainly  during  the 
Kansan  epoch,  may  seem  too  much  for  the  credulty  of  some,  but 
there  are  several  considerations  which  may  make  it  more  plausible. 

1.  The  probable  volume  of  the  stream.  The  whole  western 
slope  of  the  great  ice-sheet  of  that  time  probably  included  half  of 
the  Dakotas,  much  of  Minnesota,  Iowa,  Nebraska,  Kansas  and  Mis- 
souri.  Omitting  the  last  as  not  affecting  our  problem,  but  remem- 
bering that  probably  as  much  in  Canada  as  that  enumerated  which 
would  drain  this  way,  we  may  reasonably  count  the  ice-surface 
contributing  as  over  200,000  square  miles.  Theamount  of  ablation 
or  melting  of  Alpine  glaciers  has  been  estimated  by  DeSor  as  ten 
feet  a  year;  by  Forbes  as  twenty  feet,  and  even  two  and  one-half 
inches  a  day  have  been  reported.  Taking  five  feet  as  a  conserva- 
tive average,  we  should   have  a  little  less   than  100  cubic  miles 
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a  year.  The  Missouri  is  estimated  to  discharge  an  annoal  aTeng 
of  24.41  onbic  miles.  Let  the  drainage  from  the  west  be  ooontfl 
as  somewhat  more  than  at  present,  becaase  of  a  moiater  olimate  th« 
and  we  can  readily  believe  that  the  Kansas  of  that  time  may  hai 
averaged  five  times  the  present  Missouri,  with  poasibly  ten  tinH 
in  unusual  years. 

2.  The  country  rock  of  the  region  is  mainly  shale  and  shal 
sandstone.  The  limestone  comprises  less  than  one-tenth  and  is  i 
com{5aratively  thin  layers  and  small  blocks'.  Such  an  arrangemei 
affords  conditions  very  favorable  for  rapid  erosion. 

3.  It  was  probably  a  time  of  greater  variation  of  volume  i 
streams  and  also  of  frequent  freezing  and  thawing.  Both  tende 
to  increase  the  erosion. 

What  corrasion  such  a  stream  would  accomplish  can  scarcely  I 
conceived,  but  it  may  be  believed  to  have  been  fully  adequate  1 
the  work  supposed. 

Again,  the  length  of  time  during  which  this  line  of  drainag 
was  occupied  was  long.  Students  of  glacial  deposits  tell  as  th 
since  the  culmination  of  the  Eansan  ice  the  time  has  been  froi 
330,000  to  1,000,000  years.  A  meager  1000  years  might  be  allowc 
for  the  life  of  the  great  stream  which  we  have  sketched,  and,  froi 
considerations  we  have  entertained,  it  would  seem  much  less  tin 
might  be  sufiicient  to  excavate  the  valleys  as  we  now  find  then 
The  chief  delay  was  doubtless  the  cutting  down  of  the  heavy  lim< 
stones  which  lie  athwart  the  course  of  the  Missouri  river  in  eastei 
Missouri. 

This  discussion  is  but  a  preliminary  sketch  of  the  problems  ii 
volved  in  Kansas  Pleistocene  jreology.  Our  inferences  are  tenti 
tive  only.  Careful  study  may  modify  them  in  unexpected  way 
yet  we  believe  we  are  on  the  right  track  in  several  particular 
The  cooperation  of  all  interested  in  the  subject  is  hopefully  soli< 
ited. 
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EXPEDITION  TO  THE  LARAMIE  BEDS  OF  CONVERSE 
COUNTY,  WYOMING. 

By  Charles  H.  Stbknbbrg,  Lawrenee. 

'^pHE  beds  consist  of  gray  or  yellowish  sandstone,  interlaid  with 
-^  redish  and  gray  clays,  and  small  beds  of  marl  made  up  largely 
of  fresh- water  shells.  The  sandstone  is  massive,  or  cross- bedded, 
and  scattered  through  it  are  concretions,  usually  shaped  like  small 
marbles,  up  to  the  size  of  large  cannon-balls,  eight  or  more  inches 
in  diameter.  The  most  remarkable  peculiarity  of  the  sandstones 
are  the  singular  shaped  masses  of  brown  siliceous  material,  flint- 
like  in  structure,  and  of  the  same  physical  conditions  as  the  soft 
sandstone  in  which  they  are  imbedded ;  either  strati&ed  or  cross- 
bedded.  They  assume  every  conceivable  form,  from  flattened  disks 
to  masses  over  a  hundred  feet  long  and  less  than  a  yard  in  width 
and  thickness.  They  often  bridge  a  chasm,  or  roof  a  cave,  and 
where  they  are  circular  in  form  they  protect  the  underlying  strata, 
which  rises  in  columns.  Often  many  stand  up  free  and  resemble  a 
colony  of  enormous  mushrooms. 

Fantastic  forms  are  everywhere  visible,  the  sculpture  different 
than  in  any  other  formation  of  exposed  rock  I  have  explored. 
Here  is  the  head  and  bust  of  a  woman  wearing  a  great  ''merry 
widow"  hat;  there  a  laughing  baby;  yonder  a  huge  bird,  sitting  on 
a  nest ;  and  every  other  form  the  mind  can  imagine.  As  the  sand- 
stone  is  only  held  together  by  cohesion  it  disintegrates  readily,  and 
ravine  after  ravine  is  carved  out  of  the  surface  of  the  country. 

The  cross-bedded  strata  leave  marks  where  sections  are  made 
like  the  contour  lines  on  a  topographical  map.  In  them  are  yellow 
streaks  of  iron  oxid,  as  well  as  seams  of  lignite,  and  iron  concre- 
tions; showing  all  that  is  left  of  some  ancient  bayou  or  marsh  once 
rich  in  swamp  vegetation.  The  iron  it  collected  now  marks  their 
boundaries.  Here,  as  would  be  imagined,  are  bone- beds,  filled 
with  scales  of  ganoid  fishes,  teeth  of  dinosaurs  and  other  reptiles, 
and  also  teeth  and  bones  of  the  rare  mammal;  for  the  Laramie  of  the 
Upper  Cretaceous  here  is  indeed  the  border-land  between  the  age  of. 
reptiles  and  that  ot  mammals.  The  great  dinosaurs  will  appear  no 
more  in  the  earth's  history,  but  a  vast  array  of  mammals  hereafter 
will  dominate  lund  and  sea.  We  find  here  also  the  beautifully  sculp- 
tured bones  of  the  fresh-water  turtle  Trionx,  and  others.  I  found 
also  numerous  teeth  of  a  ray,  Myledaphus.  I  discovered  the  type 
-8 
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in  Montana  in  the  similar  Jadith  river  beds,  where,  as  aaBistant  of 
Prof.  E.  p.  Cope,  we  foand  also  the  first  dinosaar  remains  in  west- 
em  America,  except  for  a  few  teeth  that  Dr.  F.  V.  Hayden  found 
at  an  earlier  day. 

Above  the  cross-bedded  sandstone  are  beds  of  red  or  gray  days 
topped  by  a  stratum  of  flint-like  structure  that  readily  flakes  off 
and  covers  the  surface  with  angular  fragments.  We  looked  with 
earnest  hope  for  the  great  land  reptile  Triceratops,  and  were  so 
fortunate  as  to  find  a  huge  skull  six  feet  and  six  inches  long,  which 
I  sent  to  the  British  Museum. 

From  the  remarks  already  made  you  will  expect  a  rough  and 
hilly  country,  and  so  it  is.  The  main  drainage  canals  open  into 
the  flood-plain  of  creek  or  river,  but  as  they  retreat  into  the  hills 
they  scour  the  country  into  deep  gorges  and  lateral  ravines.  They 
out  through  great  masses  of  the  easily  disintegrated  sandstones  and 
clays,  undermining  hardened  masses,  to  bridge  some  chasm  or  crown 
a  butte  or  table-land  that  towers  above  in  silent  grandeur,  breaking 
the  monotony  of  this  cut- up  land,  and  serve  as  landmarks  to  the 
venturous  fossil  hunter  who,  without  guide  or  compass,  enters  these 
vast  solitudes.  The  lateral  ravines  often  meet  and  cut  ofiF  a  ta|:>le- 
land,  which  gradually  forms  a  haystack-like  butte  which  stands  up 
above  the  surrounding  country,  isolated  or  in  groups,  against  the 
distant  horizon. 

This  region,  covering  many  square  miles,  is  destitute  of  human 
life  except  for  a  few  sheep  and  cattle  men  and  our  little  party  of  four 
fossil  hunters  —  the  father  and  his  three  sons.  It  occupies  a  great 
basin  whose  outer  rim  is  formed  by  the  rocks  of  the  Fox  Hills  and 
Fort  Pierre  of  the  Cretaceous.  These  beds  mark  the  old  shore-lines 
of  the  lakes  and  morasses  that  once  occupied  the  country.  The 
Fox  Hills  consist  of  yellow  sandstone  with  great  brown  concretions 
filled  with  shells — amonites,  graphites  and  bivalves,  and  other  forms 
of  marine  life.  The  Fort  Pierre  consists  chiefly  of  black  clays  in 
shaley  structure,  and  contains  a  rich  fauna  of  Baculites  and  other 
shells.      I  saw   Baculites  that  must  have  been  over  three  feet  long. 

These  vast  deposits  were  laud  when  the  lakes  of  the  Laramie 
existed,  and  the  rivers  cut  out  their  clays  and  sandstones  to  form 
the  thousand  or  more  feet  of  its  strata.  A  tropical  or  semitropical 
climate,  the  land  5000  feet  lower  than  at  present,  bayous  and  lakes 
lined  with  dense  growths  of  cat -tails  and  other  swampy  vegetation, 
while  the  firmer  ground  supported  palmettos  and  other  trees.  I 
see  the  narrow  stream  that  silently  winds  among  the  rushes  dis- 
turbed by  the  vibrations  of  a  powerful  tail,  whose  undulatory  mo- 


Geological  Papers.  115 

tioDS  send  off  ripples  in  semioircalar  waves  toward  the  rushes  that 
border  the  land  on  either  shore.  Suddenly  the  water  is  calm,  and 
a  huge  head,  three  feet  in  length,  appears  above  the  water.  It  is 
supported  on  a  strong  neck  and  powerful  body.  The  expanded 
front  part  of  the  head  forms  a  duck-bill  that  is  covered  with  horn 
with  sharp  cutting  edges,  while  farther  back  are  magazines  con- 
taining 2000  teeth,  arranged  like  a  pair  of  scissors  on  each  side  of 
the  mouth,  that  shear  the  swamp  vegetation  which  bis  clumsy 
hands  draw  into  his  mouth.  With  hind  feet  resting  on  the  bottom 
of  the  stream,  we  cannot  realize  the  size  or  power  of  this  animal, 
until,  weary  of  feeding,  he  pushes  through  the  dense  foliage,  puts 
his  front  feet  on  the  land  and  gently  draws  himself  out  of  the  water. 
A  great  reptile  indeed !  His  front  limbs  are  five  feet  long,  shod  with 
three  hoofs  and  provided  with  an  additional  finger  or  thumb  with- 
out a  hoof.  His  huge  hind  limbs,  eight  feet  long,  elevate  his 
beautifully  rounded  hind  quarters  far  above  the  ground.  He  has 
three  large  toes,  covered  with  massive  doofs,  on  each  foot.  His 
great  flattened  tail  follows.  As  he  rises  on  his  hind  feet  to  shake 
off  the  water  that  falls  in  cascades,  the  sun  shining  through  it  re- 
veals the  colors  of  the  rainbow. 

There  he  stands,  full  twenty  feet  in  height,  with  his  great  tail, 
ten  feet  long,  stretched  out  behind.  He  darts  his  flattened  duck- 
bill in  all  directions,  scenting  the  air,  and,  as  if  satisfied,  drops  to 
the  ground  and  moves  gracefully  along  on  all  four  feet.  His  flexi- 
ble skin  is  covered  with  scales  in  diamond-like  patterns,  arranged 
in  horizontal  and  longitudinal  rows.  Octagonal  scales  fill  the  dia>^ 
mond  pattern,  while  smaller  ones,  often  no  larger  than  a  small  pin- 
head,  fill  the  spaces  between.  These  highly  colored  and  glittering^ 
scales  blend  in  perfect  harmony  with  the  richly  colored  vegetation. 
Hark !  What  is  that  sound  that  breaks  upon  the  ear  like  the  roar 
of  Niagara?  Our  duck-bill  turns  toward  the  water  and  by  leaps 
and  mighty  strides  seeks  safety  from  his  deadly  enemy.  Too  late! 
too  late!  for  as  he  cowers  on  his  front  feet  and  uses  his  powerful 
hind  limbs  as  levers  to  assist  him  to  spring  to  safety  far  out  in  the 
deep  water,  a  bolt  with  the  roar  of  thunder  strikes  him  with  a 
shock  that  makes  the  earth  tremble,  and  the  beautiful  reptile  re- 
ceives a  mortal  wound  and  falls  into  the  water  to  almost  instantly 
sink,  and  a  mightier  than  he  strides  the  shore,  giving  vent  to  angry 
howls  that  reverberate  through  the  forests.  He  is  in  full  view  for 
a  moment,  and  proves  to  be  the  great  tyrant  of  his  time,  Tyrano- 
aaui'ua  rex.  There  he  is,  standing  on  his  hind  feet,  thirty-nine 
feet  high,  armed  with  great  dagger-like  teeth  and  powerful  claw- 


116  KoHMs  Academy  of  Seienee. 

anned  f  eet»  known  to  eoienoe  as  the  moet  tenriUe  of  the  oamitoRiai 
dinoeaQiB. 

After  a  few  days  gaaes  form  in  the  stomach  of  the  dead  ISnsdb- 
dc^t  or  diiok-biUed  dinoeanr,  and  raise  the  oaroass  which  floats  on 
the  water  with  back  beneath  and  arms  stretched  ont  at  right  angki 
to  the  body,  driven  head  first  with  the  current.  The  head  dngs 
nnder  the  body  as  it  drifts  along;  some  hungry  beetles  have  eaten 
through  the  walls  of  the  abdomen,  the  gases  escape  and  the  mighty 
carcass,  thirty  feet  from  beak  to  end  of  tail,  when  the  fleshy  walls 
of  the  abdomen  collapse,  sinks  to  rest  and  burial  in  the  quicksands 
below.  The  sand  drifts  into  the  body  cavity  and  keep  the  walls  in 
their  normal  poeiKon.  Ag^  pass.  Slowly  the  sepulcher,  with  all 
the  continent  west  of  the  Mississippi,  is  raised  to  the  tune  of  the 
rushing  waters  of  the  Colorado,  that  out  with  sand  and  gravel  a 
channel  as  rapidly  as  the  country  rises.  A  oafion  carves  through 
the  graveyard  of  the  Iraehodon,  cutting  ofiF  and  disintegrating  the 
tail  and  hind  feet.  But  before  farther  damage  can  be  done,  in  the 
year  of  our  Lord  1908,  late  in  Aagust,  two  Stembeigs,  with  hungry 
eyes  for  ancient  bones,  stumble  upon  the  grave  after  weeks  and 
weeks  of  unremitting  toil,  and  in  a  region  that  had  been  worked 
for  years  by  collectors.  Yes,  after  forty  years'  labor  for  sdencei 
lest  my  pride  in  the  discovery  might  be  too  much  for  me,  my  two 
sons,  George  and  Levi,  have  earned  the  glory  of  discovering  the 
best  specimen  of  a  dinosaur  of  this  form  ever  found. 

Time  would  fail  me  to  tell  of  all  the  anxiety  and  labor  before  it 
was  delivered  in  the  American  Museum,  in  New  York.  And  how, 
with  the  assistance  of  Professor  Osborn's  ablest  preparators,  we  un- 
•covered  enough  to  show  the  bones  lying  in  natural  position, 
wrapped  in  the  impressions  of  its  folding  skin.  I  left  New  York 
with  the  assurance  that  it  would  be  mounted  as  in  death.  The 
^nly  necessary  restorations  are  the  hind  feet,  one  tibia  and  fibula 
And  the  tail,  which  had  unfortunately  been  cut  off  by  the  wash. 
The  open  mounts  of  two  fine  Irachodon  skeletons,  and  all  that 
may  be  found,  must  be  changed  to  compare  with  this  standard,  as 
its  preparator  was  God  Almighty.  In  addition  to  the  facts  enu- 
merated, the  contents  of  the  stomach  are  carbonized  within  the  ab- 
dominal cavity,  and  the  muscles  have  left  their  impressions  above 
the  bones  in  the  fine  sandstone.  With  this  skeleton  before  us,  and 
those  already  known,  we  shall  become  as  familiar  with  the  old  duck- 
bills as  we  are  with  the  horse  or  ox  or  dog. 


Geological  Papers.  117 


STUDY  OF  CERTAIN  FEATURES  OF  THE  LAWRENCE 

SHALES. 

By  J.  A.  Yatbs.  lianual  Training  School.  Pittiburff. 

TOURING  the  development  of  the  economic  resonrces  of  sontb- 
-^-^  em  Kansas  some  rather  interesting  facts  have  been  noticed 
and  commented  apon  from  time  to  tima  by  those  who  have  studied 
the  surface  of  the  country,  especially  those  who  live  in  the  area  of 
the  gas  belt,  this  territory  having  been  hastily  crossed  by  geologists 
and  certain  facts  noted,  such  as  numerous  mounds,  and  reddened 
sandstone,  as  though  it  had  been  burned.  Sandstone  dipping 
twenty  to  thirty  degrees,  and  at  one  place  quartz  crystals  abound- 
ing,  caused  our  state  geologist  to  send  me  to  study  these  facts  and 
to  ascertain,  if  possible,  the  causes  therefor.  The  first  place  studied 
was  the  so-called  "Silver  City." 

I  found  Silver  City  to  be  situated  nine  miles  east  and  two  and 
one-half  miles  south  of  Toronto,  in  section  29,  township  26,  range 
15,  and  owned  by  George  Hill.  Geologically  it  is  a  part  of  a  high 
escarpment  caused  by  the  vast  stratum  of  massive  sandstone  which 
lies  just  beneath  the  Oread  limestone  that  marks  the  upper  bound- 
ary of  the  Lawrence  shales,  this  escarpment  being  quite  conspicu- 
ous  for  many  miles  both  north  and  south  of  this  place.  To  the 
east  is  a  small  creek  called  West  Buffalo,  heading  some  six  miles 
northeast.  Big  Sandy  being  some  miles  to  the  west.  Here  we  find 
in  the  place  of  the  layer  of  massive  sandstone  a  stratum  of  quartz, 
ite  for  almost  one  mile,  extending  along  the  brow  of  the  escarp- 
ment, which  runs  here  in  an  east  and  west  direction.  On  top  of 
the  hill  the  surface  is  level  for  several  miles  looking  to  the  north- 
west.  Beneath  this  stratum  of  quartzite  is  approximately  150  feet 
of  shale,  and  then  appears  a  layer  of  blue  limestone  from  two  to 
three  feet  in  thicjiness,  very  hard,  of  conchoidal  fracture,  and  con- 
taining very  few  fossils,  the  paucity  of  which  is  very  noticeable. 

Some  300  yards  south  of  the  western  limit  of  the  quartzite  layer 
the  blue  lime  is  found  to  be  filled  with  vertical  veins  running  in 
every  direction,  varying  in  thickness  from  something  over  one 
to  a  few  inches,  extending  through  the  entire  layer.  They  are  ap- 
parently  fissure- veins.  The  surrounding  lime  shows  a  very  marked 
contrast  in  appearance  to  that  of  the  vein  stuff,  and  weathering 
greatly  heightens  this  effect.  Immediately  above  the  lime  the 
shale  is  very  black  and  hard.     Here  and  in  the  quartzite  many 
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holee  have  been  dag  prospecting  for  silver  in  the  boom  dajrs  of  the 
place,  henoe  the  name  "Silver  City." 

Along  east  and  soatb  of  Silver  City  ridges  and  moonds  capped 
with  sandstone  are  noticed,  the  valley  being  sbme  two  miles  wide. 
In  the  tallest  moand,  two  or  three  miles  sontheast,  I  fonnd  a  thin 
layer  of  lime  —  probably  that  has  only  a  local  oocnrrence,  since  I 
failed  to  find  it  anywhere  else. 

It  seems  that  there  are  two  important  layers  of  sandstone  in  the 
Lawrence  shales  from  Silver  City  to  the  state  line,  and  in  the  shale 
Heparating  them  a  thin  stratum  of  very  blue,  hard  limestone  is 
found  which  serves  the  purpose  of  easily  locating  the  sandstone 
layer;  the  upper  stratum  of  sandstone  forming  the  escarpment  in 
this  formation;  the  under  layer  forming  the  many  monnds  in  the 
eastern  part  of  the  Lawrence  shales.  The  blue  limestone  was  seen 
in  many  places,  from  two  miles  northeast  of  Yates  Center  to  several 
miles  west  and  south  of  Elk  City,  and  without  doubt  is  permanent 
within  the  boundary  given.  The  extent  north  and  south  of  these 
limits  is  undetermined,  but  I  suspect  that  this  lime  is  continuous 
in  this  position.  A  similar  lime  in  the  same  position  is  found  west 
of  Ottawa. 

The  upper  massive  sandstone  is  from  ten  to  thirty  feet  in  thick- 
ness, and  beneath  this  is  a  clayey  shale.  This,  being  softer  than 
the  sandstone  above,  is  eroded  faster,  and  therefore  the  escarpment 
is  usually  very  rugged,  the  sandstone  outcropping  in  cliffs  often 
twenty  to  tliirty  feet  in  height,  and  in  some  instances  more.  Also, 
in  many  places  massive  boulders  hnve  tumbled  down  from  the  sand- 
Htone,  thus  making  this  formation  very  picturesque  and  the  scenery 
very  rugged  and  beautiful.  This  is  especially  noticeable  where  a 
spring,  which  is  very  common  in  this  formation,  appears  in  the 
soft  clayey  sliale  beneath  the  sandstone,  or  wherea  stream  has  eroded 
away  the  softer  material  and  the  firmer  sandstone  has  slipped  down 
the  hillside  as  a  great  landslide  or  has  gone  down  as  massive  boul- 
ders. In  some  places  tiie  sandstone  from  the  erosion  of  the  shale 
forms  an  overhanging  wall,  the  so-called  caves  of  this  region.  True 
<*ave8  are  found  only  in  limestone  formations.  Many  springs  are 
found  flowing  from  the  clayey  shale  beneath  this  massive  sand- 
stone. The  water  of  these  springs  is  of  exceptional  purity,  as 
shown  by  many  analyses  in  volume  VII,  Geological  Survey  Re- 
ports, and  forms  one  of  the  attractive  features  of  this  section  of 
the  state.  The  "Delaware  Springs*'  is  a  noted  example.  Wells 
<lug  in  this  region  also  furnish  very  excellent  soft  water.  The  ex- 
planation is  very  simple.     The  coarse  sandstone  being  nearly  pure 
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sand,  oemented  by  oxid  of  iron,  both  of  which  are  insolable,  there- 
fore the  water  is  practically  as  soft  and  pare  as  cistern  water. 

The  soil  formed  from  the  decomposition  of  the  sandstone  forma- 
tions gives  a  poor  soil  on  the  ridges  for  agricultaral  parposes,  but  is 
adapted  to  fruit-growing  and  some  vegetables. 

Both  the  sandy  Wmations,  but  especially  the  upper  one,  are 
covered  with  a  shrubby  oak  called  "Black  Jack."  This  often  af- 
fords a  means  of  seeing  for  miles  the  trend  of  the  formation. 

Many  mounds  are  found,  especially  east  of  the  upper  sandstone 
escarpment.  In  these  mounds,  especially  around  Elk  City  and 
Niotaze,  the  sandstone  which  caps  them  is  often  found  dipping 
and  fractured  in  one  direction  for  a  few  rods,  and  then  in  another — 
for  example,  the  Oliver  mound,  two  miles  west  of  Elk  City.  In 
going  from  the  valley  to  the  top  of  this  mound  we  pass  first  over 
shale,  then  over  the  blue  limestone  about  fifty  feet  above^the  river 
bottom,  then  again  shale,  then  the  massive  sandstone,  which  is  found 
to  be  broken  and  dipping  towards  the  hill.  Here  are  found  three 
benches,  the  sandstone  capping  each.  Considerable  quarrying  has 
been  done  in  each  bench,  and  thus  an  opportunity  is  aflforded  for 
accurately  observing  the  lay  of  the  sandstone.  In  the  highest  part 
of  the  mound,  that  is,  the  highest  bench,  the  sandstone  was  found 
to  be  horizontal,  but  in  the  others  to  be  greatly  disturbed.  How- 
ever, an  examination  showed  that  the  blue  limeston.e  was  undisturbed 
and  on  the  same  level  in  this  mound  as  in  the  others  in  this  vicin- 
ity, showing  that  the  disturbed  sandstone  was  local  and  caused  by 
the  soft,  clayey  shale  underlying  the  sandstone  pushingjout  and 
being  eroded  away,  thus  causing  the  massive  slides  in  the  hard 
sandstone  above  the  shale. 

Another  example  is  the  mound  one  mile  north  and  west  of  Elk 
City.  This  abound  has  the  appearance  of  a  "hogback"  from  the 
river  bottom.  When  going  onto  this  mound  at  the  lowest  point  we 
find  a  heavy  layer  of  sandstone  horizontal,  capping  a  narrow]ridge, 
say  thirty  feet  wide.  Going  southeast  for  300  yards  to  a  point 
some  twenty  feet  higher,  we  find  the  characteristic  blue  limestone 
on  the  same  level  as  in  the  Oliver  mound.  The  layer  of  sandstone 
five  to  ten  feet  thick  is  the  sandstone  found  always  under  the  blue 
lime.  Going  northeast,  to  the  highest  part  of  the  mound,  we  find 
the  sandstone  dipping  sometimes  in  one  direction  and  then  in  the 
opposite.  However,  the  blue  lime  was  traced  all  around  the  mound 
and  found  to  be  undisturbed,  save  in  a  few  places,  where  it  was 
evidently  covered  by  sandstone  from  above;  or  in  some  instances 
landslides  have  pushed  the  lime  down  the  hill;  but  in  all  cases  this 
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effect  wtts  eridmtlj  locmL  As  eeen,  some  of  the  qoanies  bexe  Aaw 
tht^t  t&]»  MBdsloiie  has  8lii4)ed  down  because  the  sandstone  layer 
^OEVW  Qct  Imruig  a  faetng  of  shale. 

Aboot  kmr  uks  aoetheast  of  Elk  City,  across  the  rirei'  at  the 
fsciL  tiii»  &st  BMMUid  reached,  many  layers  of  sandstoQe  aie  fboiKl 
Ji^iji|g  kmtj  degrees  sooth,  and  on  the  sonth  side  of  the  HKKmd 
uttf.  fiati  the  same  strata  dipping  north  at  aboot  the  same  angle,  the 
m^yrmj  ymmwag  BBQstlj  esst  and  west.  Little  qoarrji]^  has  been 
AiiB»  Qt  t&»  aioawd  and  the  examinations  were  not  so  cooiplete  as 
oa  t&»  «9ih«Ba.  bat  sufficient  to  make  it  clear  that  this  did  not  differ 
fBooL  c&usfr  deBcnfaed. 

MaaT  oBoands  are  foand  near  Niotaae,  to  the  east,  nosth  aiMJ 
mntxk.  Tbt  osost  int)»esting  one,  geologically,  is  the  one  part  of 
wt&arii  is  in  t&e  noith  end  of  the  town  of  Xiolaie. 

Tki^  naioand  contains  aboat  100  acres  and  fe  mostly  owned  by 
Xc  IXibbi^  In  this  moond  many  qaarries  hare  been  opened  aiMJ 
a  cQi^  o^fiisctaaity  is  aifoided  for  the  stndy  of  the  strata.  It  will 
W  vjfai«^  that  the  strata  iMcocne  more  horincintal  as  one  renchea 
^if  ^mamxt  cf  tfi^  ridi^.  The  ridses  azid  moontk  west,  north  and 
Ajusk  ^f  tait^  axcojad  inintain  a  similar  layer  of  aandirtcMe  ^M  in 
«BK«Ly  tbj^  jaiIL«^  piwisitii.».  and  at  no  greater  change  of  level  than 
cb^  oiccTiial  vSqpk  It  will  be  aeen  that  the  general  dip  is  to  the 
ii?ft]ca.w«s(.  Xc  scnkta  of  siadsrooe  »  foand  apfKartag  anywhere 
sa-*^  **a  X'C  ,'C  :i«?  iiJ^k  »zjd  a  cxin^ftd  i3<;jiirT  ift^-  r«03t»is  vrf  wells 

>tta,5  ii!C»rija*  w^?cf  ^xjaris?^  r»i:  :i«^  sSr^«^  S^crt^rcica  ^  a  fair 

>rt?«fi  tijv;:.  '^t^  ^x  i:>  ^ti^.cwr^,*u3^  ^r>  /.^  »-^^  ^if  -i^m^  .t'*^*^.  li*  scii  i$ 
:RtmA^  ?*,*%jt  :jt^  :J^l<:^c«i^.'t^?  \7  ^^  TjC'iT^i  tjhi  ^j^*  55ijnii?4:^-iDi^  *scarp- 
mKi.a  At  :^vV*,tT.  nitx*<3^  ,x  :k'  ^r5v.iv  ^a  **«f  v-:?^  >oi»f  :c  ir»*ctvek 
:tdi/^i^  ♦Jw»5  Tix*i*  -^fttc\h^^^  :>>^  v-^.^*K*     Tt'i  uiyz.  ^ii:  ::  iia£  ii»*  aor. 

ln«^ <i '^ <r«*Kr  :?.^«iir  \hi  c^-r-f^^    :.r.  >l'  :^it^:  i  .-^rjciL  jcniy  of 
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DIPPING   SANDSTONE. 

The  upper  massive  sandstone  in  the  Lawrence  shales  is  found 
to  be  dipping  in  many  places.  Generally  the  dip  is  toward  the 
center  of  the  range  or  away  from  the  escatpment.  Also,  the  dip  is, 
wherever  examined,  greater  in  the  lower  layers  of  sandstone,  be- 
neath which  is  a  soft  clayey  shale,  than  in  the  upper  ones.  A 
cross-section  of  this  dipping  sandstone  is  sometimes  seen  in  quar- 
lies,  but  the  best  examples  I  saw  of  it  were  in  a  large  quarry  one 
and  one-half  miles  northeast  of  Yates  Center,  and  in  quarries  along 
the  escarpment  from  Mr.  Soward's,  two  miles  up  the  river  from  Oak 
Valley,  to  a  deep  railroad  cut  two  miles  east  of  Longton.  A  de- 
scription of  the  appearance  in  this  cut  will  suffice  for  all. 

The  sandstone  which  is  the  upper  one  is  found  to  be  very  much 
distorted  in  this  cut.  Upon  entering  it  at  the  west  end,  we  find  at 
the  north  side  the  strata  dipping  forty  degrees  to  the  west,  and  a 
few  feet  farther  dipping  at  'the  same  angle  to  the  east.  On  the 
south  side  the  underlying  shale  appears  as  though  pushed  up 
and  separating  the  sandstone,  which  dips  the  same  as  on  the  north 
side.  Where  the  shale  has  pushed  up  into  the  sandstone  the 
twisted  and  contorted  structure  was  noticed,  and  also  the  dipping 
sandstone.  This  cut  is  200  yards  long  and  the  shale  is  pushed  up 
into  the  sandstone  six  times  in  this  distance  to  a  height  of  from 
four  to  six  feet  above  the  railroad  track,  and  at  each  place  the  phe- 
nomena of  thejsandstone  is  similar.  The  extent  of  the  sandstone 
below  the  road-bed  was  not  determined.  The  appearance  is  that 
the  sandstone  is^broken  and  the  shale  pushed  up,  while  the  massive 
sandstone  has  settled  down  into  the  shale.  The  cut  is  from  thirty 
to  forty  feet  deep  and  the  layers  of  sandstone  become  more  and 
more  horizontal  as  the  top  layers  are  reached.  However,  this  seems 
to  be  generally  true  of  all  the  dipping  strata. 

I  concluded  that  all  the  dipping  sandstone  is  from  cross-bidding, 
massive  landslides,  or  an  uneven  surface  upon  which  the  sandstone 
was  originally  laid  down,  the  Longton  railroad  cut  being  an  exam- 
ple of  the  latter.     The  mounds  are  all  caused  by  erosion. 

The  reddened  sandstone  is  caused  by  the  changing  of  the  iron 
coloring  agent  from  the  ferrous  to  the  ferric  state.  All  the  differ- 
ent strata  were  found  to  be  in  place.  Some  low  anticlinal  and 
synclinal  folds  were  noticed.  In  the  anticlinal  folds  the  massive 
layer  of  sandstone  is  often  broken  and  the  sides  of  these  fissures 
.  faulted  from  one  to  six  inches,  as  may  be  seen  in  the  sandstone 
quarry  one  and  one- half  miles  north  of  Yates  Center. 
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THE  SKULL  AND  EXTREMTIIBS  OF  MPLOGADLmL 

Brft.  W.  WwuLmmm,  UuiwU^  iffliir— n, CM— ^ BL 

IN  1877  >  ProfeMor  Cope  described,  from  the  repiitad  Fmnkiief 
Texas,  some  small  Teitebne  as  of  a  salamander-like  nptiki  m- 
der  the  name  Diploeauhu  salamandroides.  The  type  flpeQimeiiB, 
now  in  the  possession  of  the  University  of  Ohioago,  weie  later 
figured  by  Cnse.*  In  1882  Ck)pe  *  recognized  the  same  gemu  from 
the  Permian  of  Texas,  and  described  more  folly  a  species  of  a 
much  larger  size  ander  the  name  D.  fnagnicamis^  which  he  now 
referred  to  the  Microsanria  and  to  the  family  Diplocaalidae.  which 
he  had  previoosly  proposed  in  a  catalogue  of  the  Permian  verte- 
brates as  a  member  of  the  Pelyoosauria.^  He  here  describes  for 
the  first  time  the  characteristic  zygosphene.  In  1895  CSope,*  with 
better  material  of  D.  magnicornis,  gave  a  more  complete  descrip- 
tion, correctly  figuring  the  upper  surface  of  the  skuU  and  the  an- 
terior part  of  the  palate.  He  also  described  here  briefly  a  third 
species  of  the  genus  as  D.  limhaUM,  also  from  the  Texas  Permian, 
and  characterized  chiefly  by  the  posterior  concavity  of  the  craniam 
and  the  greater  protuberance  of  the  quadratojngal  posteriorly. 

In  1902  Broili*  published  a  preliminary  description,  with  a 
ruther  poor  figure,  of  the  same  species,  giving  for  the  first  time  the 
nearly  complete  structure  of  the  palatal  region.  In  the  following 
yoar  Jtiokel '  reproduced  these  figures  and  made  some  additional 
observations  in  a  discussion  of  Diceratosaurus.  Again,  in  1904 
Rroili**  published  a  more  complete  description  of  the  same  form,  with 
ndditioPHl  figures,  and  referred  the  genus  to  a  new  family,  the 
Diplocaulidiis  under  the  misapprehension  that  Cope's  name,  given 
ill  orror  of  the  real  relationships  of  the  animal,  had  become  obso- 
lete. In  this  latter  paper  Broili  also  described  and  named  two  ad- 
ditional sptH'ies,  D.  copei  and  D,  puaillus,  the  latter  a  very  sinall 
H|>eoieH,  and  doubtfully,  I  think,  belonging  in  this  genus. 

During  the  iwst  year  an  expedition  to  the  Permian  of  Texas  from 
the  University  of  Chicago  secureil  a  number  of  excellent  specimens 

I.  l*K>c,  Am*r.  Phil  Soc.,  1877.  p.  187. 

1  JcMirnal  of  G«>ok«y.  190^  p.  710.  pi.  I.  ff.  l«a-176:  pi.  V.  ff.  17a-17cf. 
X  rmc.  Amw.  PhlL  Soc..  li«2.  p.  451. 
4.  Am*rk«n  Naturalint.  XV.  li«l.  p.  1«2. 
ft.  Prac.  Amer.  Phtt.  Soc..  189&.  p.  45(s  pL  IX. 
«.  CMitnablatt  f.  MiMimkck^ 
T.  Jahrivbwicht  f.  MliMnatwK  ItOS. 

!(.  PiUMiiK«T«phk«.  LL  19IH.  pt  IV.  ff.  4-15:  pL  V.  ff.  1-4:  D.  copn.  p.  tl.  pL  m.  ff.  1. 1;  I>. 
PMilhM.  p.  K  pi.  VI.  ff.  1^ 
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of  Diplocaulua  of  what  appear  to  be  distinotly  two  species,  together 
with  a  large  qaantity  of  more  or  less  intermingled  remains  of  two 
additional  smaller  species  of  the  genus  from  the  Permian  bone-bed 
near  Orlando,  Okla.  This  material  enables  me  to  determine  much 
that  is  new  and  of  interest  concerning  this  singular  genus  of  paleo- 
zoic amphibians,  not  the  least  of  which  is  the  discovery  of  small 
but  well-formed  limbs,  both  anterior  and  posterior,  which  had  been 
previously  never  detected  in  the  abundant  material  known.  There 
is  yet  much  to  be  learned  concerning  the  structure  and  especially 
the  habits  of  these  remarkable  animals;  so  much  that  I  do  not  ven- 
ture to  give  a  restoration  of  the  creature.  The  figures,  carefully 
drawn  by  myself,  will  render  unnecessary  a  detailed  description  of 
the  bones. 

SKULL. 

Two  excellent  skulls,  both  nearly  complete,  were  obtained  of  two 
distinct  forms.  The  better  one  of  these  two  (No.  651)  is  perhaps 
the  best  of  the  genus  hitherto  obtained.  It  was  found  by  myself 
lying  exposed  upon  the  top  and  side  of  a  small  mound,  near  the 
Wichita  river,  just  west  of  the  Vernon  road  in  Texas.  It  was  in 
two  larger  and  two  smaller  pieces,  the  largest  with  its  dorsal  surface 
uppermost,  from  which  the  thin  outer^  tablet  of  bone  had  been 
eroded  by  the  weather,  rendering  the  sutures  for  the  most  part  very 
conspicuous.  That  I  might  not  be  biased  by  Cope's  determination? 
of  the  sutures,  I  traced  them  quite  independently,  as  they  are  re- 
produced in  the  drawings  (figs.  1  and  4).  A  comparison  with 
Cope's  figures  (reference  to  which  will  be  found  in  the  foot-note) 
will  show  how  closely  they  agree  throughout.  Broili,^  in  his  studies 
of  the  skull,  was  unable  to  distinguish  the  sutures,  and  even  cast 
doubt  upon  Cope's  determinations.  With  the  aid  of  a  hand  lens  I 
find  no  difficulty  in  distinguishing  them  in  any  specimen. 

The  figures  will  show  sufficiently  well  the  form  and  relations  of 
the  different  elements  to  render  unnecessary  a  detailed  description 
of  them.  The  absence  of  a  distinct  lachrymal  bone  is  not  at  all 
remarkable,  since  other  early  forms  either  lack  this  element  or 
have  it  excluded  from  the  orbit;  and  these  facts  seem  to  support 
the  contention  of  Jaekel  that  the  element  usually  so-called  is  not 
really  the  lachrymal  of  the  mammals,  which  should  rather  be  ho- 
mologized  with  the  prefrontal,  a  very  constant  bone.  The  fusion 
of  the  postorbital  and  postfrontal  is,  however,  unexpected.     That 

9.  Paleontoflrraphica.  LI.  p.  8. 1904.  He  says,  aftar  an  examination  of  the  aknll  fiffueedl  hj 
Cope:  "auf  welchem  aamtliche  Nahte  einffetrasen  sind.  lo  sind  dieselben  in  Wirkliehkeit  auf 
dem  Stucke  zumeist  nicht  vorhanden,  aondem  mit  Farbe  einffezeichnet;  an  einaelnen  Stellen 
darf ten  ja  Teile  von  Nahten  existierin.  dooh  war  es  mir  nich  mofflich  infolffe  der  einsetracenen 
Linien  etwelche  zu  constatieren." 
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one  or  the  other  is  absent  in  so  many  of  the  later  reptiles  may  per- 
haps explain  its  absence  here. 

The  maxilla  presents  but  a  very  small  surface  on  the  superior  as- 
pect of  the  skull;  on  the  side  the  suture  separating  it  from  the 
jugal  turns  backward  obliquely,  as  shown  in  fig.  1,  to  the  hind  end 
of  the  dental  series,  passing  inward  obliquely  to  the  palatines,  sep- 
arating apparently  a  transverse  element,  which  is  known  to  occur 
in  other  stegocephs.  The  parietal  is  very  large,  articulating  pos- 
teriorly with  the  supraoccipital  plates  and  the  epiotics. 

The  '"supraoccipitals"  are  clearly  distinguished,  both  upon  the 
upper  and  the  under  sides,  articulating  normally  with  the  parietal, 
epiotics  and  exoccipitals.  On  the  under  side  the  suture  separating 
them  from  the  parietals  passes  inward  so  as  to  include  the  union 
with  the  exoccipitals.  There  seems  to  be  little  doubt  but  that  these 
elements  are  real  membrane  bones,  but  they  functionally  subserve 
the  same  purpose  as  the  unpaired  supraoccipital  of  the  higher  ani- 
mals, since  there  is  no  indication  here  of  an  intervening  element 
between  them  and  the  occipitals.  Most  characteristic  of  the  gends 
and  family  are  the  greatly  enlarged  "epiotics,"  produced,  as  they 
are,  into  such  extraordinary  horns.  In  the  present  species  these 
horns  are  obliquely  concave  distally,  almost  spoon-like  and  some- 
what dilated,  very  different  from  the  conical  termination  of  another 
skull  from  Texas  which  I  must  refer  to  /?.  magnicornis,  as  also 
from  the  horns  of  one  of  the  small  species  from  the  Orlando  bone- 
beds. 

This  modification  of  the  extremity  seems  to  imply  a  distinct 
functional  use;  very  probably,  as  has  been  suggested,  for  the  pro- 
tection of  the  branchia?.  In  the  earlier  amphibians  the  lateral 
cornua  may  be  composed  either  of  this  element  or  of  the  prosqua- 
mosal  (or  supratemporal ) ;  in  the  the  latter  case  the  otic  notch 
between  the  two.  In  reality,  the  same  notch  is  found  in  Diplocaulus 
between  the  epiotic  and  the  prosquaraosal  on  the  lateral  aspect  of 
the  nkuU.  As  regards  the  homologies  of  the  two  elements  called 
here  the  squamosal  and  prosquamosal  there  has  been,  as  is  well 
known,  much  contention.  Cope  called  these  bones  in  Diplocaulus 
the  supraraastoid  and  supratemporal.  The  more  usual  nomencla- 
ture is  the  squamosal  and  supratemporal,  but  indifferently  applied. 
That  they  agree  well  in  position  and  relations  with  the  correspond- 
ing elements  of  the  Microsauria  is  apparent,  and  I  shall  continue 
to  call  them,  after  Baur,  the  squamosal  and  prosquamosal  until  the 
problem  of  their  homologies  is  more  satisfactorily  settled  than  is 
at  present  the  case.     The  squamosal  (SQ)  is  a  small  bone,  articu- 
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lating  with  the  parietal,  jugal,  postorbital  and  prosquamosal.  The 
prosqaamosal  (PSQ),  on  the  other  hand,  is  a  very  large  bone, 
articulating  with  the  epiotio,  parietal,  squamosal  and  jugal  above, 
the  quadrate  and  the  quadratojugal  below;  and  these  seem  to  be 
the  relations  of  the  other  Permian  air-breathers. 

The  quadratojugal,  or  '*postquadrate  bone,"  as  Cope  has  some- 
times called  it,  is  in  reality  not  at  all  postquadrate.  It  unites  in 
front  with  the  jugal  abore,  behind  with  the  prosquamosal  and  ap- 
parently with  the  proximal  end  of  the  quadrate.  In  most  speci- 
mens by  pressure  it  is  turned  inward  so  that  its  chief  face  lies 
horizontal;  in  life,  however,  it  was  evidently  directed  more  down- 
ward, forming  by  its  frontal  free  border  the  margin  of  the  fossa 
into  which  the  coronoid  process  of  the  mandible  fitted.  A  view  of 
the  left  side  of  the  specimen  under  discussion  is  shown  in  figure  3, 
but  I  cannot  be  sure  that  the  fossa  and  foramen  are  natural.  On 
the  opposite  side  the  fossa  is  less  evident.  In  figure  3  I  give  a 
cross-section  of  the  side  opposite  to  the  one  shown  at  a  place  cor- 
responding to  the  arrow  mark.  There  is  a  striking  difiference  in 
the  relations  of  the  bone  posteriorly  in  this  specimen  from  those 
seen  in  another  remarkably  good  specimen,  which  must  be  deter- 
mined as  of  D.  magnicornis,  in  the  deep  notch  between  the  pro- 
tuberant end  of  the  quadratojugal  and  the  prosquamosal  above,  the 
so-called  epiotic  notch  of  the  earlier  microsaurs.  It  was  this 
character  which  Cope  laid  stress  upon  as  distinguishing  his  species, 
D,  limhatua.  That  the  distal  termination,  of  the  horn  in  this 
specimen  is  a  specific  character  seems  hardly  to  be  doubted.  For 
the  present,  therefore,  I  call  the  present  specimen  D.  limbatus, 
though  the  concavity  of  the  posterior  margin  of  the  skull  is  quite 
like  that  of  specimens  referred  to  D.  magnicomis. 

The  structure  of  the  palatal  region  in  this  specimen  has  been 
made  out  quite  satisfactorily,  save  that  most  of  the  distinguishing 
sutures  are  uncertain.  The  shape  and  arrangement  of  the  parts 
agree  well  in  general  with  the  figures  given  by  Cope  and  Broili, 
and  there  is  not  much  to  add  to  their  descriptions.  The  transverse 
bones  are  clearly  separated  by  suture  from  the  maxilla  and  pala- 
tines. The  quadrate  seems  to  be  free  from  the  quadra  to  jugals  save 
at  the  proximal  end;  it  passes  upward  and  backward,  to  be  at- 
tached on  the  under  side  of  the  posterior  part  of  the  prosquamosal. 
The  exoccipitals  pass  outward  a  little  in  advance  of  the  condyles 
as  a  long,  narrow  process  on  each  side,  doubtless  the  confluent 
opisthotic  as  far  as  the  epiotics,  uniting,  for  the  most  part,  with 
the  parietals.     Between  these  processes  and  the  parietals  and  su- 
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praoccipitals  above  there  is  a  small  canal  or  foramen  leading  for- 
ward  into  the  brain  cavity.  Near  the  proximal  end  of  the  prooeas 
there  is  also  a  foramen,  for  the  vagus. 

The  mandible  is  wholly  concealed  from  view  above,  articulating 
posteriorly  by  an  hour-glass-shaped  concavity  with  the  quadrate. 
A  differentiation  of  its  elements  I  have  not  yet  been  able  to  make 
out,  though  I  have  a  half  dozen  or  more  specimens  in  good  preser- 
vation before  me.  At  the  anterior  end  of  the  mandible  there  is  a 
second  row  of  five  small  teeth,  parallel  with  the  outer  or  marginal 
row  and  situated  close  to  the  inner  border. 

VERTEBRA. 

mm. 

Len^h  of  atlas 20 

Greatest  expanse  of  same 32 

Length  of  second  vertebra 11 

Expanse  of  transverse  processes 46 

Length  of  third  vertebra 18 

Expanse 48 

Length  of  fourth  vertebra 14 

Expanse 50 

Length  of  fifth  vertebra 17 

Expanse 48 

Length  of  sixth  vertebra. 20 

Expanse 48 

Length  of  seventh  vertebra 21 

Expanse 46 

The  atlas  and  the  second  vertebra  are  occasionally  coossified, 
and  Cope  has  mentioned  the  fact.  Usually,  however,  they  are 
separate,  as  is  evidenced  by  six  well-preserved  specimens  of  the 
atlas  before  me.  The  figures  (1,  4),  together  with  Cope's  descrip- 
tion, will  suffice.  The  first  ribs  are  borne  upon  the  second  vertebra, 
the  so-called  axis;  they  are  rather  short  and  distally  expanded. 
The  fourth  or  fifth  ribs,  however,  are  slender,  elongate  gently 
curved  and  not  at  all  expanded  distally.  The  second  vertebra  is 
much  shorter  than  the  median  dorsal  ones,  the  third,  fourth  and 
fifth  increasing  in  length,  until  the  full  length  is  attained  in  the 
sixth  or  seventh.  The  transverse  processes  are  stout  and  long, 
directed  somewhat  obliquely  backward,  the  upper  one,  or  diapophysis, 
arising  from  the  arch,  the  lower,  or  parapophysis,  from  the  centrum. 
The  specimens  figured  (figs.  1,  4)  are  shorter  and  more  transverse. 
They  do  not  seem  to  be  mutilations,  though  such  is  possibly  the 
case.  The  arches  have  no  real  spines  —  merely  a  low  obtuse  ridge, 
especially  characterized  by  an  oval  or  cordiforra  pit  posteriorly, 
that  of  the  second  vertebra  is  very  large,  while  that  of  the  third  is 
either  small  or  wanting.     The  zygapophysial  surfaces  are  broad 
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and  flat  and  are  nearly  in  a  transverse  line.  The  zygosphenes,  a 
remarkable  pecnliarity  characteristic  of  this  genus,  and  in  a  lesser 
degree  of  Crossotelos,  are  well  developed,  though  the  surfaces  are 
much  smaller  than  the  zygopopbysial  ones.  The  peculiar  linear 
striations,  quite  characteristic  of  the  genus,  are  visible  on  all  parts 
of  the  vertebra,  though  less  pronounced  on  the  transverse  processes. 

EXTREMITIES. 

It  is  somewhat  remarkable  that  evidence  of  the  appendicular 
skeleton  has  hitherto  never  been  furnished  by  the  numerous  speci- 
mens of  Diplocaulus  which  have  come  to  light  from  Texas,  Illinois 
and  Oklahoma.  It  has,  in  consequence,  generally  been  assumed 
that  the  creatures  were  legless  and  snake-like  in  shape  and  wholly 
adapted  for  aquatic  life.  Jaekel  several  years  ago  suggested  the 
presence  of  limbs  in  Diplocaulus,  because  of  the  well-developed 
clavicular  girdle,  evidence  of  which  was  presented  by  Broili.  That 
Diplocaulus  did  have  limbs,  both  anterior  and  posterior  ones,  al- 
beit  reduced,  is  now  abundantly  demonstrated  by  the  material  col- 
lected the  past  season  in  Texas  and  Oklahoma  for  the  University 
of  Chicago.  Among  this  material  there  are  one  complete  coracoid, 
fi^ve  humeri,  seven  femora,  numerous  ends  of  epipodial  bones  and 
four  associated  metapodials.  The  mesopodials  were  doubtless  un- 
ossified. 

It  is  a  well-known  fact  that  specimens  of  land  vertebrates 
in  the  Texas  Permian  are  apt  to  be  more  or  less  intermingled, 
and  the  association  of  limb  bones,  especially  when  isolated,  is 
by  no  means  positive  proof  that  there  was  an  anatomical  asso- 
ciation in  life.  When  the  fauna  of  the  Texas  beds  is  suflB- 
oiently  well  known  to  eliminate  in  large  part  the  known  from  the 
unknown,  the  detection  of  such  accidental  intrusions  will  be  a  much 
easier  matter  than  it  is  at  present.  Many  specimens  are  found  ex- 
posed and  weathered  and  more  or  less  broken ;  in  the  collection  of 
such  upon  the  slopes  and  in  the  gullies  k  may  often  happen  that 
fragments  from  different  horizons  are  found  intermingled ;  in  other 
cases  bones  of  different  individuals  may  actually  be  associated  in 
the  same  matrix.  In  the  present  case  the  association  of  the  limb 
bones  with  the  various  specimens  is  such  as  to  convince  the  most 
skeptical  of  their  anatomical  relationships.  The  material  of  Diplo- 
caulus at  present  in  the  University  collections  is  as  follows  : 

Specimen  No.  610.  Skull  nearly  complete — the  nasal  extrem- 
ity, the  extremities  of  the  horns,  and  much  of  the  palate  missing; 
fourteen  probably  consecutive  vertebrae,  including    the  axis  and 
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atlu;  fragmenta  of  the  claricalar  ginlle.    E.  C.  Omb,  ooDeetor, 
Texas. 

Specimen  No.  650.  Skall  nearly  complete ;  onedoraal  Tertebn; 
two  posterior  vertebr8&:  femar  nearly  complete  and  cottemityof 
metapodial.  Of  large  size,  the  femar  the  laigeat  of  the  ocdlectioa. 
P.  C.  Miller,  collector,  Texas.  ^ 

Specimen  No.  651.  Twenty-five  rertebne  from  different  parts 
of  the  colnmn,  bat  no  cenricals.  Right  and  left  femora,  sererd 
extremities  of  epipodials;  foar  anited  metapodiala.  Of  small  sise, 
the  femora  the  smallest  of  the  Texas  specimens.  P.  C.  Miller,  col- 
lector, Texas. 

Specimen  No.  <>52.  Complete  skall :  twenty  vertebm,  mostly 
continaous  from  the  skull,  a  few  caadals,  left  coraooid  attached  in 
position  to  the  apper  side  of  the  complete  clavicalar  girdle,  as 
figared;  right  and  left  humeri,  the  right  one  attached  in  position 
to  the  under  side  of  the  cranial  horn  opposite  the  fifth  vertebra; 
distal  extremity  of  femur.  8.  \V.  Williston,  collector,  Indian  creek, 
near  the  Wichita,  Texas.  • 

In  addition,  large  quantities  of  more  or  less  broken  bonee  be- 
longing to  at  least  two  smnll  species  from  the  bone-bed  near  Ott 
lando,  Okla.  Associated  with  this  material,  and  in  nearly  every 
case  in  immediate  connection  with  Diplocaulus  vertebrsB  in  the 
matrix,  several  humeri,  femora  and  ends  of  epipodials;  none  of 
the  limb  bones  matricHlly  associated  with  bones  of  other  forms. 

The  abfjWH  evidence  would  seem  sufBcient  to  satisfy  the  most 
liypercritical.  The  remarkable  fact  is  that  nearly  every  specimen 
ol)served  the  past  season  presented  evidence  of  the  extremities. 
The  limb  bones,  so  far  as  known,  indicate  small  extremities,  rela- 
tively quite  small  in  proportion  to  the  skull,  or  even  to  the  vertebrae; 
they  could  hardly  have  been  of  much  use  in  terrestrial  locomotion. 
That  the  anterior  limbs  were  attached  ([uite  cloge  to  the  head  will 
be  evident  from  tin?  position  of  the  humerus,  as  shown  in  figure  2; 
in  this  specimen  the  vertebrjjcj  were  curved  closely  to  the  side  of  the 
h<jrn,  more  so  than  is  showwi  in  the  drawing. 

A  nearly  complete  coracoid  was  fcjund  imbedded  on  the  upper, 
visceral  side  of  the  interclavich*,  and  is  yet  firmly  attached  to  the 
bone.  Its  position  is  such,  immediately  back  of  the  clavicle,  with 
\\u'  articular  surface  for  thtj  humerus  nearly  flush  with  the  left  mar- 
gin of  the  interclavide,  that  there  would  seem  to  be  no  doubt  of  its 
natural  position.  It  is  a  tiiin  bone,  nearly  regularly  oval  in  shape, 
save  for  the  thickened  emargination  on  the  outer  posterior  part,  for 
the  reception  of  the  humerus.     A  small  foramen  is  visible  on  the 
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^K        FIG8.  2  to  6,  epipodiats;  2a  to  Ba,  articulates. 

^B        Fig.  7.    Metapodials;  8,  8a»  epipodial;  9,  ferny r,  external  view;  9ei,  pos- 


Plate  5.  Diplocaulus.    Limb  bones. 
Fig,  1.    Humerus,  dorsal  view;  la,  the  same,  ventral  view;  16,  proxi- 
mal articulate;  id,  distal  articulate. 
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inner  side  back  of.  the  middle  and  not  far  from  the  margin.  Be- 
cause of  this  position  and  absence  of  any  distinct  sutures,  I  believe 
that  the  bone  is  the  coracoid  only,  and  that  the  scapula  was  a  sepa- 
rately ossified  bone.  An  outline  of  the  bone  In  its  relative  size  is 
shown  in  plate  2. 

The  clavicular  girdle,  found  with  its  parts  in  nearly  perfect  re- 
lations, the  outer  side  of  the  right  clavicle  only  missing,  is  remark- 
able for  its  large  size.  The  three  bones  together  form  a  gently 
concave  trough,  nearly  straight  in  the  middle  an tero- posteriorly. 
All  the  bones  show  on  their  outer  surface  the  characteristic  pitting 
of  tho  skull,  with  their  margins  thinned  and*  delicately  grooved  ra- 
dially. A  stout  process  from  the  clavicle  on  each  side  is  directed 
inward  and  upward,  and  somewhat  backward,  perhaps  for  attach- 
ment to  the  yet  undiscovered  scapula.  A  figure  of  the  united 
bones  from  below  is  shown  in  plate  2;  and  the  outline  of  the  three 
with  the  attached  coracoid  in  plate  4.  The  rather  stout  humerus 
has  its  two  extremities  twisted  at  an  angle  of  about  forty-five  de- 
grees. The  proximal  extremity  (  plate  3)  is  transversely  expanded 
and  of  moderate  thickness,  without  tuberosity  of  any  kind;  indeed 
until  the  discovery  of  the  epicondylar  foramen  I  was  disposed  to 
consider  this  the  distal  extremity,  though  rather  puzzled  to  account 
for  the  transposition  of  the  right  humerus  attached  to  the  skull 
apparently  in  immediate  connection  with  the  pectoral  girdle.  The 
distal  extremity  has  a  much  greater  expansion  and  thickening. 
Distally  and  laterally  there  is  a  well-defined  canal  piercing  the 
bone  obliquely,  evidence  for  which  is  corroborated  in  other  speci- 
mens from  Orlando.  The  presence  of  an  epicondylar  foramen  has 
usually  been  considered  as  characteristic  of  the  reptiles  and  want- 
ing in  the  amphibians,  though  Cope  expressly  mentions  such  a 
foramen  in  ArJie^oma,  a  Texas  teranospondyle.  From  thf»  oppo- 
site side  a  narrow  but  high  ridge  ascends  the  bone  obliquely  about 
half  way  toward  the  opposite  side,  extending  nearly  to  the  ex- 
tremity as  an  elevated  ridge.  The  shape  of  the  bone  in  different 
aspects  will  be  well  understood  by  reference  to  the  figures  made 
from  a  well-preserved  specimen  of  small  size  from  the  Orlando 
beds. 

Of  the  femora  the  best  preserved  is  one  from  specimen  No.  651 ; 
various  others  from  Texas  and  Orlando  agree  well  with  it.  The 
bone  is  much  more  slender  than  the  humerus,  with  the  proximal 
and  divStrtl  expansions  subequal  and  but  moderate  in  extent.  On 
the  posterior  side  there  is  a  high  but  thin  oblique  crest,  occupying 
about  three-fifths  the  length  of  the  bone,  and  reaching  neither  ex- 
-9 
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tremity.  The  bone  diBtally  is  carved  strongly  backward,  ao  that 
its  articular  surface  looks  backward  at  an  angle  of  about  twenty  de- 
grees. So  far  I  baye  found  no  complete  epipodial  bone,  though 
doubtless  a  careful  search  of  the  Orlando  material  will  rereal  such. 
The  extremities  of  a  number  of  epipodials  are  shown  in  the  figures 
(pi.  3).  They  are  parts  of  the  tibia  and  fibula.  Aasociated  with 
No.  H51  are  four  metapodials  attached  and  lying  parallel,  or  nearly 
so,  in  the  matrix.  They  are  simple  bones,  as  one  would  expect, 
with  the  shaft  moderately  constricted,  the  extremities  truncate. 
It  is  very  evident  that  the  hind  extremities  were  more  slender 
than  the  anterior  ones,  and  probably  longer,  preserving  more  of 
the  terrestrial  characters,  and  doubtless  also  of  use  upon  land. 
Nevertheless  their  size,  in  compHrison  with  that  of  the  vertebne, 
is  small. 

In  none  of  the  Texas  material  at  command  is  there  any  evidence 
whatever  of  dermal  ossifications,  other  than  the  clavicular  g^dle. 
Nor  do  I  find  any  certain  evidence  of  such  from  the  Orlando  ma- 
terial. Dermal  plates  are  there  in  abundance  in  this  material,  but 
none  intimately  associated  with  Diplocaulua  bones;  whereas  speci- 
mens of  Cro88'.telo8,  another  form  which  must  for  the  present  be 
located  with  DtphtcauluB  among  the  Microsauria,  though  aberrant, 
show  abundant  evidence  of  ventral  ribs  and  probably  also  dermal 
scutes.  All  of  which  goes  to  show  that  DipLocaulua  was  a  bare- 
skinned  Hmphibian  of  predominantly  aquatic  habits,  capable,  how> 
ever,  of  progression,  doubtless  with  much  labor,  upon  land.  Its 
position  among  the  Amphibia  is  not  assured  In  the  complete 
ossification  of  the  vertebrae  it  has  its  nearest  relationship  among 
the  Microsauria,  the  Lepospondyli  of  Zittel,  in  which  group  it  was 
placed  by  Cope  when  he  recognized  the  amphibian  nature  of  the 
genus,  and  to  which  it  has  also  been  assigned  by  Broili  and  Jaekel. 
Furthermore,  in  the  structure  of  the  skull,  notwithstanding  its  ex- 
traordinary shape,  it  offers  no  important  differences  from  that 
group  so  far  as  is  known;  the  epiotics  are  enormously  developed, 
it  is  true,  but  the  epiotic  notch  is  still  preserved  on  the  side. 

In  the  articulation  of  the  ribs,  however,  there  is  a  profound  dif- 
ference, one  which  seems  to  ally  the  type  with  the  modern  Urodeles, 
as  Cope  intimated  in  his  early  descriptions.  The  true  microsau- 
rians  have  single-headed  ribs  attached  intercentrally,  or  at  least 
the  capitulum  is  always  so  attached  —  in  Dlplocauhis  the  elongated 
diapophyses  arising  from  the  arch,  and  the  equally  elongated  para- 
pophyses  from  the  centrum  near  the  middle  anteroposteriorly. 
There  is  perhaps  no  more  important  ordinal  character  among  the 
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early  air-breathing  vertebrates  than  the  mode  of  attachment  of  the. 
ribs.  No  such  di£Ferenoe •  as  Diplocaulus  pTeseutB  is  found  any-, 
where  among  the  members  of  the  reptilian  orders. 

I  by  no  means  wish  to  suggest  that  Diplocaulus  should  be  sepa-. 
rated  from  the  microsaurians  as  a  distinct  order,  but  that  that  group, 
is  entitled  to  a  higher  rank  than  that  of  a  family  I  do  believe. 
Furthermore,  as  I  have  said,  Crossotelns,  so  far  as  the  vertebree  are, 
concerned,  must  be  associated  with  Diplacaulua.  If  I  am  correct^, 
however,  in  my  recognition  of  the  skull  of  this  genus,  it  is  of  a 
widely  different  type  from  that  of  Diplocaulus;  and  the  limb  bones 
also,  so  far  as  I  have  determined  them,  are  very  different.  The 
genus  indeed  represents  a  distinct  family  from  Diplocaulidse — the 
Crossotelidae,  further  details  of  which  I  shall  give  in  a  future  paper.' 


SOME  NOTES  ON  THE  OLYMPIC  PENINSULA, 
WASHINGTON. 

By  Albert  B.  Rbagan,  La  Paah,  Washl 
INTRODUCTION   AND   ACKNOWLEDGMENTS. 

^T^HE  field-work  upon  which  this  paper  is  bfised  has  been  carried 
^  on  as  time  would  permit  for  the  past  four  years,  the  most  of 
the  work  being  done  during  the  summer  months  of  each  year.  The 
type  ftissils  collected  are  in  the  writer's  collection  at  La  Push,  Wash.;! 
duplicates  are  to  be  found  in  the  geological  collections  of  the  Le^* 
land  Stanford  Junior  University  and  in  the  museum  of  the  Kansas^ 
Academy  of  Science.  I 

The  Olympic  peninsula  is  a  very  diflScult  region  in  which  to  do- 
geological  research  work.  There  are  but  two  wagon  roads  in  tha 
entire  area'  west  of  Mount  Olympus.  One  of  these  roads,  aggre-, 
gating  some  forty  miles  in  total  length,  connects  Port  Angeles  with 
Lake  Crescent  and  Port  Crescent,  and  the  latter  again  with  Lake 
Crescent;  the  other  road  extends  from  East  Clallam,  on  the  Strait 
of  Juan  de  Fuca,  south  to  La  Push,  of  the  Pacific  front,  a  dis-* 
tance  of  about  fifty  miles.  Trails  extend  along  the  beach  of  both 
ocean  and  strait.  Trails  also  extend  from  West  Clallam  to  Ozette 
lake  and  the  Dickey  lake  country,  and  from  the  latter  on  to  Quilla- 
yute  Prairie.  Another  trail  connects  Forks  with  the  Hoh  country. 
A  few  short  trails  also  branch  off  from  the  main  trails  here  and 
there.  These  afford  all  the  means  of  gaining  access  to  the  interior^ 
except  by  canoe  on  the  various  streams;  for  off  of  the  trails  and 
roads  the  fallen  timber,  underbrush  and  ferns  make  the  forest  such 
a  jungle  in  most  places  that  one  cannot  travel  half  a  mile  an  hour. 


132 


Kansas  Academy  of  Science. 


CqceequeQllj  the  atratigraphicai  work  in  the  interior  has  been 
fnore  of  a  reccmnaisance;  abo,  ng  a  result,  the  divieion  lines  be- 
tween the  forrnationB  indioated  on  the  map  are  merely  suggestive. 

Ill  stibmittjng  this  paper  I  wish  to  state  that  Dr«  James  Perrin 
8mith,  professor  of  palaaontology  in  Lelaod  Stanford  University, 
has  had  general  Biipernsion  of  the  elaseifyingof  the  fossils  berein- 
after  described,  and  has  also  reviewed  the  manuscript  for  me.  I 
also  wish  here  to  thank  Dr.  John  Casper  Branner.  of  Lei  and  Stan- 
ford University,  for  the  aid  rendered  me  by  bim* 

PREVIOUS   LITEEATUBE, 

So  far  as  the  writer  is  able  to  learn,  the  literature  directly  con- 
cerned with  the  geology  and  natural  aspecti^  of  this  region  is  con- 
fined to  six  papers. 

Mr.  S,  C.  Gilraan,'  a  cml  engineer,  visited  the  central  muun- 
lainous  part  of  this  region  in  1895,  of  which  he  gives  a  fairly 
accurate  map  and  a  good  general  description. 

Messrs.  Dodwell  and  Hixon,^  white  making  an  expert  forestry 
lajtarni nation  of  the  Olympic  forest  reserve,  addt-d  some  notes  of  in- 
terest to  the  geologist  concerning  the  region* 

Mr.  H,  S.  Conrad,*  in  his  arliele  on  "Tbe  Olympic  Peninsula, 
Wtishington,"  gives  some  geological  observations  on  the  south- 
western coast  of  the  peninsula  which  are  of  interest. 

Mr.  Ralph  Arnold  visited  the  region  in  June  and  July,  HJOij  and 
lias  since  published  papers  on  '*Coal  in  Clallam  Cuunty,  Washing- 
ton/** *  Gold  Placers  of  the  Northwestern  Coast  of  WMshington/'* 
and  a  '*Geolo(fical  Reoonnaisance  uf  the  Coast  of  the  Olympic 
Peninsula,  Washington.*** 

Some  observations  on  the  geoltigy  of  the  islands  iff  the  coast  of 
the  peninsuhi  are  also  inoluded  by  Dr.  W.  L.  Dnwsun  in  his  article 
on  **The  Bird  Colonies  of  the  Olyiupiwdes/*' 

LOCATION. 

The  region  here  ^nnder  considera  I  ion  is  in  northwestern  Wash- 
ington, It  covers  an  area  of  about  8(X)0  square  miles,  or  an  area 
about  the  size  of  Rhode  Island*  Delaware  and  Connecticut  cuin- 
bined<     It  extends  approximately  100  miles  in  a  north  and  ^outh 

1.  S.  C.  GilnwTi:  The  OlyTnpk  CouAti^,    National  Gvorrmiihic  HACuine,  voL  7,  iaS6.  pp»  ISS- 

2,  Arthur  Dcdwell  And  The«xlore  F.  Rlxttn :  Fonsl  Ck»nditknia  in  the  Olympic  Forest  RnerrvL 
Vftiihlncton-     ProfestaiariAl  paiwr.  U.  3.  Goal  Surv,,  Ka  7, 110  [>«ffea.  20  plat»,  i  map.  IKS, 

S.  Bcl«nc«.  N.  S,*  vol  n.  No,  ^Z,  March  10.  iSOfi.  pp.  3fla-S»3, 

|.  ContHbuiloni  tA  Econonile  GeoMry  ff>r  1904.    Bttll«eui  No.  £60,  U.  S.  G«iii  Surv,,  1S0&. 
911,  413-4EL 
^     i.   Ibi4  pp.  lN-157.  flff.  11. 
■  J,  Bullethi  of  the  GcqIwIc*!  Society  of  America  voL  17*  pp.  I£il-4€8w  pla.  SG-Ca 
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direotioQ  and  80  miles  in  an  east  and  west  line.  It  is  bounded  on 
the  north  by  the  Strait  of  Juan  de  Fuoa,  on  the  east  by  Puget 
Sound,  on  the  south  by  Chehalis  river  and  Gray's  Harbor,  and  on 
the  west  by  the  Pacific  Ocean.  Port  Townsend  is  at  the  northeast 
corner  and  Cape  Flattery  at  the  northwest,  and  the  snow-capped 
Olympics  occupy  the  central  area.  The  region  consists  generalty 
of  a  benched  area  along  the  coast  from  which  the  foot-hills  grad- 
ually ascend  toward  Mount  Olympus,  8150  feet  in  height,  and  the 
watershed  between  the  Strait  of  Fuca  and  the  Pacific,  a  high  ridge 
which  extends  from  the  central  mountain  area  to  Cape  Flattery. 
It  embraces  the  whole  of  Jefferson  and^  Clallam  and  portions  ol 
Mason  and  Chehalis  counties.  Port  Townsend,  Port  Angeles, 
fteah  Bay,  and  Cape  Flattery  on  the  strait,  and  Quillayute  (La 
Push)  and  Gray's  fiarbor  on  the  Pacifiic,  are  its  most  commonly 
heard  of  places. 

BISTORT. 

The  railroad  activity  in  northwestern  Washington  has  brought 
before  the  public  eye  the  Olympic  peninsula  with  its  giant  timbejr 
and  fertile  valleys  and  prairies. 

The  region  was  first  discovered  by  the  Spaniards.  In  1775  Bruno 
Heceta,  a  Spanish  captain,  landed  on  the  coast  a  little  south  of  th^ 
mouth  of  the  Hoh  river,  planted  the  cross  and  took  formal  possejs- 
sion  of  the  country  for  Spain.  Then  at  the  foot  of  the  cross  be 
had  thus  set  up  he  buried  a  bottle  sealed  with  wax,  in  which  was 
written  the  record  of  his  work  and  the  statement  that  he  took  poflk 
session  of  the  land  for  the  crown  of  Spain.  While  he  was  thus  in 
the  official  act  of  taking  possession  of  the  country,  the  Indians 
visited  his  ship,  the  "Sonora,"  under  the  lee  of  Destruction  islan<), 
in  charge  of  Heceta's  companion.  Bodega  y  Quadra.  The  Indians 
came  in  their  canoes,  held  up  bits  of  copper  and  iron,  and  with, 
friendly  signs  sought  to  trade  for  more  of  the  metals  precious  to 
them.  Believing  that  everything  was  well,  Quadra  sent  seven 
men  ashore  to  trade  with  the  Indians  for  wood  and  water.  No 
sooner  had  they  landed  than  300  Indians  rushed  from  ambusH, 
killed  the  sailors,  and  tore  the  boat  to  pieces'  for  the  metal  fasten- 
ings. Quadra  was  furious  and  wished  to  land  thirty  men  to  ob- 
tain revenge,  but  Heceta  overruled  him  and  sailed  away,  namiit^ 
the  island  **Isla  de  Dolores,"  Isle  of  Sorrowifii.  Later,  in  July,  1781, 
Captain  Barclay,  an  English  explorer,  had  a  similar  encountet* 
with  these  same  Indians,  in  which  he  lost  six  men.  He  named  th^ 
river  of  Hoh  "Destruction  river"  as  a  result  of  .this  encounter,  but 
late  geographers  have   Restored   the   Indian  name  "Hoh"  to  thfe 


134  Kansas  Academy  of  Science. 

river,  but  retain  the  name  "Destruction"  for  the  island  that  Quadra 
named  "Isla  de  Dolores." 

On  August  1,  1790,  Alferez  Quimper,  having  been  sent  to  ex- 

*  plore  the  Strait  of  Juan  de  Fuca  by  the  Spanish  Captain  Elisa, 
disoovered  Neah  Bay  and  Bahada  Point,  two  miles  further  east. 
The  former  he  named  Bahia  de  Nunez  Gaona.  And  in  May,  1792, 
Lieut.  Salvador  Fidalgo  established  a  military  post  at  the  place, 
with  necessary  buildings  and  fortifications,  and  remained  there 
until  September.  The  bricks  of  the  old  fort —  bricks  imported  from 
Mexico  in  the  "Princessa,"  can  be  found  in  the  earth  banks  there 
to-day.     Here  the  Spaniards  came  in  contact  with  the  British, 

'under  Vancouver.  A  conference  was  called,  and  Quadra  failed  to 
agree  with  the  latter.    Then  the  two  commissioners  agreed  to  send 

'to  their  home  governments  for  further  instructions,  as  a  result  of 
wiiich  the  Spaniards  were  compelled  to  abandon  the  country. 

While  Vancouver  was  maneuvering  with  Quadra  for  the  posses- 
sion of  the  North  Pacific,  our  own  Captain  Gray  was  making  his 
famous  trip  up  the  coast,  staying  the  winter  of  1791-'92  at  the  har- 
bor that  bears  his  name.  As  a  result  of  his  trip,  and  that  of  Lewis 
and  Clark  to  the  Columbia  later,  the  country  was  jointly  occupied 
by  the  British  and  the  United  States  till  the  treaty  of  1846  gave 
the  Oregon  territory  to  the  United  States.  And  later,  in  1855-'59, 
Qovernor  Stevens*s  treaties  settled  the  Indian  troubles.  But  ac- 
tual settlement  in  the  region  did  not  begin  till  a  later  date,  and  at 

*no  time  have  there  "been  many  white  people  livinjy  in  the  region 
back  of  the  Olympics  except  along  the  Strait  of  Fuca  and  in  the 

'few  scattered  prairies. 

J  INDIANS   OF   THE   REGION. 

The  explorers  found  a  tribe  of  Indians  occupying  the  valley  of 
each  stream  that  flowed  out  into  the  ocean  or  strait ;  the  village  of 
of  the  tribe  being  at  the  mouth  of  the  respective  stream.  In 
addition,  the  Makahs  occupied  the  Cape  Flattery  section  of  the 
peninsula  and  the  Cheraicums  the  Port  Townsend  division.  The 
Indians  lived  principally  by  fishing,  though  they  also  hunted. 
They  represented  different  linguistic  stocks  and  were  continually 
at  war  with  each  other.  The  wars  were  carried  on  principally  for 
the  purpose  c)f  capturing  slaves.  Besides  the  slaves,  who  were 
almost  always  cruelly  treated,  the  people  of  each  tribe  were  divided 
into  the  chieftain  stock  and  the  base  people.  The  former  owned 
the  land  and  received  the  greater  part  of  the  benefits  of  the  hunting 
jexpeditions  and  of  the  fish  and  whale  catches.  In  fact  the  base 
people  were  considered  only  a  little  better  than  slaves. 
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These  Indians  are  short  and  heavy  set  and  resemble  the  Japanese 
very  muoh  in  facial  appearance.  When  discovered  they  had  plural 
wives,  the  chief  having  the  larger  number  of  women.  Marriage 
was  a  loose  affair,  from  our  standard.  And  it  is  not  likely  that 
Sodom  and  Gomorrah  could  have  put  them  to  shame  so  far  as  virtue 
was  and  is  concerned.  These  simple-hearted  people  are  worshipers 
of  nature  and  of  two  imaginary  beings — Duskia,  a  giantess,  and 
Ewatte,  the  creator.  Duskia  represented  evil ;  Ewatte  the  good. 
Duskia  went  about  capturing  and  eating  little  children ;  Ewatte 
cleared  the  sea  of  the  great  sea-monsters  that  killed  the  fish  and 
even  came  up  on  the  land  and  swallowed  up  whole  villages  of 
people.  At  last  good  overcame  evil :  Ewatte  killed  Duskia.  The 
Indians  now  confound  Ewatte  with  Jesus  Christ,  calling  him  Jesus 
Man.  At  the  present  time  the  Indians  have  a  religion  of  their  own 
manufacture.  It  is  a  combination  of  the  old  worship  and  Chris- 
tianity. They  have  a  cross  and  candles.  They  self- hypnotize 
themselves.  Then  all  shake,  tremble,  muscle-quiver,  and  stamp  by 
the  hour,  as  they  chant  the  monotonous  song  :  **  Hi,  hi,  hi."  By 
this  they  expect  to  gain  entrance  into  heaven. 

SCENERY. 

The  scenery  of  this  region  is  grand.  In  the  lowlands  one  sees 
and  is  engulfed  in  stately  timber.  And  at  the  ocean  beach  one 
beholds  nature  in  all  its  beauty.  To  ascend  one  of  the  numerous 
islands  along  the  coast,  say  James  island,  at  an  elevation  of  150 
feet  above  the  sea,  on  a  still  day,  and  look  southward,  one  may  dis- 
cern the  dim  outlines  of  Destruction  island  with  its  precipitous 
coast  and  dangerous  reefs;  also  the  low  sandy  beach  and  rugged 
rocks  of  the  mainland  shore-line,  which  extends  as  far  as  the  eye 
can  reach;  and  added  to  the  view  is  an  almost  impenetrable  ever- 
green forest  which  covers  the  entire  coast;  while  here  and  there 
can  be  seen  curling  upward  from  some  settler's  cabin  a  column  of 
blue  smoke.  To  the  east  one  sees  the  white-fobed,  snow-capped 
Olympic  mountains.  To  the  west  the  whale  and  the  salmon  jump 
and  play  at  the  surface  of  the  gently  waving  waters;  and  the  ships 
of  the  world  pass  in  sight  to  and  fro.  To  ascend  the  elevated  areas 
toward  the  Olympics  the  view  broadens  and  becomes  yet  more  sub- 
lime, while  open,  flower- bedded  areas  gradually  take  the  place  of 
the  forest.  From  Mount  Olympus  to  the  east,  across  the  busy 
'*  Sound  region,"  there  stand  out  boldly  against  the  sky  Mounts 
Rainier  and  Baker,  while  high  mountains  close  in  ttie  horizon 
from  the  land  of  the  Norman  Lion  on  the  north  to  where  the 
waves  have  turned  to  stone  on  the  south.     To  the  west,  beyond  the 
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wide  expaoBe  of  green,  the  waters  of  the  Pacific  reflect  the  blazing 
rays  of  the  setting  sun.  On  every  side  everything  is  bathed  in  the 
most  deli'tate  tints  and  lies  death-like  in  the  evening  haze,  which 
seems  to  magnify  them  rather  than  subdue  them. 

VEGETATION. 

The  vegetation  of  the  region  is  truly  remarkable.  Below  5000 
feet  is  the  great  northwestern  forest,  which  must  be  seen  to  be  ap- 
preciated. Douglas  fir,  tide-land  spruce  and  red  cedar  reach  gi- 
gantic proportions.  The  available  timber  per  township  averages 
from  3000  feet  ( B  M.)  amid  the  high  mountains  up  to  5^,000  feet 
(B.  M.)  in  the  Quillayute  region  (Dodwell  and  Rixon).  Below 
2000  feet  the  region  is  a  jungle.  Taken  as  a  whole  it  is  the  most 
heavily  forested  region  in  the  country.  There  are  estimated  to  be 
seventy  billion  feet  ( B.  M.),  in  round  numbers,  or  enough  timber  to 
supply  the  entire  demand  of  the  United  States  for  two  years. 

The  timber  by  species  is  as  follows :  Red  fir,  24  per  cent.;  cedar, 
10  per  cent.;  hemlock,  42  per  cent.;  spruce,  6  per  cent.;  Lovely  fir, 
18  per  cent. 

The  principal  trees  and  plants  of  the  region  are  red  elder,  salal, 
SAallon,  Rubes,  Rihes,  Vaccinum,  Selaginella  {S.  oregana), 
bearded  lichens,  usnea,  crab-apple,  bearberry,  dogwood  {Comtss 
nuttallii). 

Red  fir  {Pseudotsuga  taxifolia) :  The  principal  forest-tree  of 
the  region  west  of  the  Olympics,  it  reaches  its  greatest  develop- 
ment in  the  Quillayute  country.  It  is  seldom  seen  at  elevations 
exceeding  3000  feet  or  near  the  seashore. 

Lovely  fir  {Abies  amahdis):  A  tall,  silvery-barked  tree  found 
on  the  mountain  slopes  above  1500  feet. 

Subalpine  fir  {Abies  lasiocarpa):  A  tree  found  only  near  tim- 
ber-line. 

Red  cedar  (  7 hu/a  plicnta):  A  tree  growing  in  low  and  swampy 
lands.     It  is  one  of  the  principal  forest-trees  of  the  coast  region. 

Alaska  cedar  (  Chamaecyparis  nootkatensis) :  Found  only  on  the 
mountain  ridges. 

Sitka  spruce  {Picea  sitc/ie7isis):  Found  only  in  the  vicinity  of 
the  Pacific  coast. 

Mertens  hemlock  {Tavga  mertensiana):  A  component  of  the 
forest  everywherti  up  to  tiniberline. 

Vim)  inR\)\i)  {Acer  cirrinatuni):  A  very  common  vine-like  tree 
at  altitudes  below  22(X)  feet. 

Maple  {Acer  macrophyllum):  Found  only  on  the  bottom-lands. 
It  makes  a  pretty  shade-tree,  and  is  used  in  making  furniture. 
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Alder  (Alnus  oregona):  Found  along  streams.  The  region 
where  it  grows  makes  good  farm  land  when  oleared.  Alder  makes 
the  best  wood,  when  dried,  the  peninsula  can  afford. 

GAMB. 

In  this  region  is  to  be  found  an  abundance  of  game.  Deer  and 
elk  are  plentiful;  wildcats,  panthers  and  black  bears  are  numerous; 
ducks  and  pheasants  stay  throughout  the  year,  and  the  islands  of 
the  coast  swarm  with  sea  fowl;  and  the  finest  salmon  and  trout  on 
the  coast  abound  in  the  numerous  streams. 

OLIMATB. 

The  climate  of  thiig  i'egion  is  controlled  by  the  prevailing  west- 
erly winds  from  the  Pacific  ocean,  and  is  characterized  by  uniform- 
ity  of  temperature  and  by  a  heavy  rainfall,  the  average  being  about 
120  inches  annually  at  Neah  bay.  Below  1000  feet  elevation  there 
is  but  little  frost  in  winter,  and  snow  is  an  exception.  On  the  Pa- 
cific front  ice  is  an  almost  unknown  occurrence,  while  flowers  bloom 
the  year  round  and  the  grass  keeps  constantly  green.  The  atmos. 
phere  is  healthful,  and  the  people  are  sturdy  and  strong. 

SOIL. 

The  lower  bottoms  where  alders  grow  are  sandy;  the  bench  bot- 
tom-lands are  clay  loam,  but  yield  readily  to  cultivation.  The  soil 
of  the  swamps  is  a  dark,  porous  vegetable  mold  from  one  to  two 
teei  in  depth.  This  is  underlaid  with  a  substratum  of  blue  clay, 
through  which  the  surface-water  cannot  readily  permeate.  The 
hemlock  uplands  comprise  about  half  of  the  generckl  area,  and 
where  tested  they  have  proven  to  be  fairly  productive.  An  analysis 
of  the  upland  soil  by  Elton  Ftilmer,  of  the  Washington  State  Ag- 
ricultural College,  gives  the  following:® 

Unsoluble  silica 54. 8952 

Hydrated  silica 6  2524 

Soluble 2527 

Iron  oxid 5  3950 

Phosphoric  acid 0895 

Chlorin 1026 

Allumesia 8.3865 

Lime • 2165 

Magnesia 2125 

Potash 0537 

Soda    4577 

Sulfuric  acid 1479 

Volatile  and  organic  matter  14  9783 

Moisture  at  120 8  3567 

8.  The  Leader,  Beaver.  WmIu.  December  26,  1896. 
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Tbu  aoalym  ■howi  that  the  uplands  are  well  adapted  to  farm- 
iog  and  froit-raiaing,  and  the  settler  has  demcMifltrated  it  to  be  a 
fact. 

The  aoil  of  the  prairies  is  composed  of  decayed  fern  roots,  ran- 
giog  from  one  to  three  feet  in  thickneas,  the  soil  thos  formed  being 
a  black  loam.  So  far  as  the  writer  knows  it  has  never  been  ana- 
lyzed; but  its  ricbness  is  demonstrated  by  the  laige  crops  that  the 
prairies  anDualiy  produce. 

In  this  region  there  is  no  such  thing  as  a  crop  failure.  Hay, 
oats,  wheat,  rye,  potatoes,  carrots,  and  rutabagas  do  well,  and  in  the 
lower  areas  grass  grows  throughout  the  year.  Dairying  and  stock- 
raising  are  the  leading  industries,  though  lumbering  is  largely  car- 
ried on  in  the  strait  section. 

HTDROORAPHY. 
Rivers, 

The  rivers  have  a  radial  arrangement,  extending  outward  from 
the  central  mountain  area  somewhat  like  the  spokes  of  a  wagon- 
wheel.  The  watercourses  on  the  sound  and  strait  sides  are  short 
and  torrent  streams.  Those  on  the  Pacific  front  are  much  longer 
and  larger.  All  of  them  will  make  fairly  good  logging  streams 
and  are  also  capable  of  being  harnessed  to  run  mills  and  electric 
plants.  It  is  not  unlikely,  when  the  fall  and  volume  of  these 
streamH  are  considered,  that  as  much  water-power  can  be  developed 
in  thin  re^^ion  aH  in  Maine  and  Rhode  Island  combined.  The  prin- 
cipal HtreaniH  of  the  peninsula  are:  Dungenefis.  Elwah,  Lyre,  Pysht, 
Olaltatn  and  Hoko  on  the  Strait  of  Fuca;  and  Ozette,  Queets,  Raft 
arid  QiiillMyute  and  its  tributaries,  Soleduok,  Calawa,  Bo^achiel 
and  Diokey  on  the  Paoific  front  Four  of  these  streams — Dunge- 
fioHH,  Klwa,  Sol(»duok,  and  Calawa,  have  been  officially  measured, 
n^Hpectively,  at  DunjijenesH,  at  MacDonald,  near  Forks,  and  near 
C^iiillayut(\  with  the  results  indicated  in  the  following  tables.** 

Tht^  Klwah  riv»*r  rises  in  the  Happy  lake  country,  north  of  the 
<H>ntral  mountain  area,  and  flows  nearly  north  in  direction  to  the 
Htrait  of  Fuca.  Throughout  its  course,  except  a  very  few  miles  of 
its  lenirth  near  its  mouth,  its  fall  is  great.  It  is  worthy  of  special 
mi^nlion  iiere.  from  thti  fact  that  it  is  said  to  have  cut  its  channel 
throuk^h  k^ranite  walls  in  its  upper  middle  course;  this  being  the 
only  jrrHnite  so  far  mentioned  in  the  region.  This  watercourse  is 
also  worthy  of  notice,  from  the  fact  that  the  upper  Soleduck,  or 
rtome  other  river  flowing  from  the  south  crossing  the  present  Sole- 
duck,  was  once  a  tributary  of  this  stream.     This  channel  is  now 

i».   IT.  S.  G«ol.  Survey,  .\n,  lUp.  1«»-1«)1.  pU  IV.  Hydrography,  pp.  457-461. 
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ESTIMATED  MONTHLY  DISCHARGE  OF  DUNOENESS  RIVER  AT  DUNOENESS.  WASH. 
[Dr&inaff*  area.  146  square  milee.] 


Total 

In 
acre- 

RuD-eir. 

MotTTB.  ISQO. 

Maxl- 

tnufn. 

1.1«4 

1.336 
1.024 

w% 

544 
280 
56B 

4de 

3«92a 

Iftni- 
mum. 

U«»tL. 

3ooc>D(J- 

fect  p«r 

eqwLTC 

mllfT 

Depth. 
Incbea. 

^aniur^,. .  +  <  f h  ..>...«.  m .  *  ^  * 

$98 
280 

39S 
430 

2C3 
2tB 
213 
236 
373 

AST 
S06 
S66 
661 

Dig 
flU 
359 
244 
311 
2S1 
1.194 

41.012 

16. 9M 
63.24S 
39«6Se 
4h689 
64,625 
17,669 
22.074 
'    14,619 
1    19,123 
16,721 
73,416 

4,60 
£  11 
6.98 
4.60 
4.6S 

e.s3 

4,21 
2.48 
1,69 
2.14 
1  94 
g.£3 

6.30 

Februarr»  -  -^. ...... , ,.*.„..  ^ ,,. 

2.19 

March.. » ^ » . 

6  99 

ApriL „ 

6J8 

Miy.. .;;; .::: ..:..::::: 

&  39 

Jane , 

7.06 

Jikly ,..., 

4  BG 

Auitust ...,., ,.,.,.,» , . » . . . . , . 

2.S6 

Sefttembqt- 

October... ,... 

1,S7 
2.47 
2.17 

December .,., 

9.49 

The  year.  „ 

2tA 

fiie 

4ao.e79 

4. OS 

fifi.e7 

ESTIMATED  MONTHLY  DISCHARGE  OF  THE  ELWAH  RIVER  AT  McDONALD.  WASH. 
[  Drainage  area.  188  square  miles.] 


Total 

in 
acre- 
feet 

Run-ciT, 

Month.  1900. 

Maxt- 

mum. 

Mini- 
mum. 

M«ftn. 

Second- 
feet  per 
aaiiare 

Depth. 

luchea. 

Jatioary. H . . . 

1.666 
14,166 
6,946 
£,9€1 
g»73a 
1, 892 
1,310 
J,)3S 
6.116 
4.9ff7 
12,242 

hoes 

710 
930 

1.109 
1,290 

gio 

660 
EOS 
496 
980 

1.6fi« 

2.618 

2,S49 
1.744 
1.918 
2.789 
1,263 
941 
ti72 

i,afi 

1,649 
4.171 

IN. ess 

61.094 
176,178 
103.776 
117. 9S3 
166. 967 
77.014 
57. §60 
89,987 
81.694 
98.122 
260  4W 

13.89 
489 

15.16 
9  28 

19  20 

14  83 
667 
6.01 
3,57 
7  Of 
8.77 

22.19 

16  44 

Februaxy ».,..♦ ..,,,,.,.,., 

6. 09 

March 

17.46 

AprU.. 

May                 J  ±  i                              J.  J     L 

10.36 
11  76 

June.. ...,,,, ».  .,„ ....,.,. 

16.66 

July. 

7.e9 

AUAlUt  .,...,,.... 

5.77 

3.99 

October.. . 

8,14 
9.79 

December.. .,  ^ h  . 

26.56 

The  year. ....... ............... 

14.T9§ 

m 

l,fi96 

1,379.836 

10  €8 

187.61 

ESTIMATED  MONTHLY  DISCHARGE  OF  THE  CALAWAl  RIVER  NEAR  FORKS.  WASH. 
[  Drainage  area.  218  square  miles.  ] 


Month.  1900. 


January 

February 

March 

April 

May 

June 

July 

AuflTUSt 

September. . . 

October 

November . . . 
December 

The  year. 


Discharge  in  second-feet. 

Maxi- 

Mini- 

Mean. 

mum. 

mum. 

2.943 

8.000 

850 

4.950 

777 

1.738 

12.600 

655 

2.400 

2.475 

237 

762 

2.070 

225 

685 

6.600 

880 

1.128 

687 

190 

460 

607 

110 

169 

847 

60 

180 

7.P00 

60 

1.804 

11.600 

777 

2.807 

8.100 

1.160 

8.111 

11.600 

60 

1.470    1 

Total 

in 
acre- 
feet. 


180.968 
96.528 
147.570 
45.842 
42.119 
67.121 
28.284 
10.891 
7.786 
110.924 
187.276 
191.288 


Second- 
feet  per 
square 
mile. 


1,066.582 


Run-off. 


13.82 
8.16 

11.27 
8.58 
8.22 
5.80 
2.16 
079 
0.61 
8.47 

10.88 

14.61 


Depth, 
inches. 


16.94 
8.49 

12.99 
4.00 
8.71 
5.91 
2.49 
0.91 
0.68 
9.76 

12.09 

16.84 


6.90    I      93.81 
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ESTIMATED  MONTHLY  DISCHARGE  OF  SOLEDUCK  RIVER  NEAR  QUILLATUTB. 

WASH. 
[Dr&inaff*  area.  272  sqaare  miles.] 


Month.  1900. 


Diaeharse  in  second-feet. 


Maxi- 
mum. 


Mini- 
mom. 


Mean. 


Total 
in 


feet. 


Ron-olf. 


Second- 
feet  per 
square 
mile. 


De|»th. 
inches. 


jrannary 

fe!:::::::::: 

December,  22  to  81. 


6.660 
2.860 
12.680 


1.180 
1.090 
1.046 


2.667 
1.896 
2.668 
4.419 


168.688 
77.641 

168.742 
87.660 


9.66 
6.14 
9.79 
16.26 


11 .« 

xf:S 

6.06 


blocked,  but  continnous  from  the  Soleduck  at  Wineton  through 
CresceDt  and  Southerlaod  lakes  and  Indian  cr^ek  to  the  £lwah. 
The  raising  of  the  land  of  the  peninsula  on  the  side  next  the  Strait 
of  Juan  de  Fuca  dammed  the  stream,  thus  causing  the.  Ihkes  and 
•  the  wind  gaps.  Glaciation  has  also  aided  in  this  lake  forming,  as 
we  jshall  see  later.     The  Elwah  has  quite  a  delta  at  its  mouth. 

The  Lyre  river  is  the  outlet  of  Lake  Crescent.  It  has  a  great 
fall  throughout  its  entire  course,  except  just  where  it  enters  the 
Strait  of  Fuca.  There  it  is  forming  a  delta.  Its  course  is  along  a 
fault.  It  seems  to  be  a  very  young  stream,  the  lake  having  its  oat- 
let  formerly  at  its  northeastern  terminus  by  the  way  of  Lake  South- 
erland  to  the  Elwah  river. 

Pysht  river  follows  a  fault  a  part  of  its  course;  the  remainder  of 
its  course  is  through  a  broad  synclinal  trough.  It  rises  on  the 
divide  between  the  Pacific  and  the  Strait  of  Fuca  near  where  the 
Clallam-La  Push  road  crosses  that  mountain  ridge  and  flows  into 
Pysht  bay  of  the  Strait  of  Fuca.  It  has  a  very  low  lower  course 
running  back  from  the  const  several  miles,  it  having  filled  a  bay 
here  in  recent  times;  and  at  the  present  time  its  silt  is  filling  up 
the  bay  at  its  mouth  at  a  very  rapid  rate,  so  that  the  bay  is  now  a 
mud  flnt  at  low  tide.  In  the  early  days  the  town  of  Pysht  on  this 
bay  was  quite  flourishing,  but  the  filling  of  the  bay  became  such  a 
hindrance  to  navigation  that  the  place  was  abandoned  and  East 
Clallam  was  made  the  depot  for  traflSc  with  the  interior  region, 
though  it  has  a  much  poorer  natural  road  outlet  into  the  interior 
region.     The  Pysht  river  fl/it  is  a  fine  farming  section. 

Clallam  river  rises  in  the  highlands  back  of  Clallam  bay;  flows 
to  the  east  and  then  to  the  north,  entering  the  east  side  of  Clallam 
bay  at  East  Clallam,  following  a  fault  line  a  considerable  part  of 
its  course.  It  carries  considerable  silt.  It  is  diked  in  its  lower 
course  so  that  it  runs  northward  along  the  beach  wall  of  the  east 
side  of  the  bay  nearly  to  Slip  Point,  a  distance  of  about  three- 
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fourths  of  a  mile ;  this  preventing  it  from  being  a  hindrance  to 
navigation. 

Hoko  river  deserves  notice  from  the  fact  that  it  rises  on  the 
south  pide  of  Clallam  peak,  makes  a  curve  to  the  westward,  turns 
northward,  crosses  the  main  divide  between  the  Paoi6c  and  the 
dtrait  of  Fuca,  and  enters  the  latter.  It  has  kept  pace  with  the 
rate  of  elevation  and  has  maintained  its  channel.  Its  bead  waters 
are  really  in  the  Dickey. Quillayute  valley,  though  by  cutting  a  deep 
oafion  through  the  ridge  it  has  maintained  its  northerly  course. 
This  stream  occupied  its  present  position  in  Pliocene  times,  except 
that  it  flowed  farther  to  the  north  in  Its  lower  course.  It  whs  this 
stream,  aided  probably  by  the  Clallam  river,  that  filled  up  the 
Clallam  bay  of  that  age.  It  is  near  base-level  in  its  lower  course ; 
and  its  cafion  serves  as  a  pass  from  the  Clallam  bay  region  to  the 
Quillayute  country,  via  West  Clallam. 

The  Sekiu  is  the  last  stream  of  any  size  that  flows  into  the 
Strait  of  Fuca.  In  its  lower  course  it  cuts  through  fossiliferous 
beds  of  Miocene  age. 

Waatch  river,  on  the  Pacific  side,  is  the  first  stream  of  any  size 
south  of  the  Cape.  It  is  the  remains  of  an  abandoned  strait  that 
connected  Neah  bay  with  the  ocean  until  even  late  Pleistocene 
times.  It  is  now  a  mud-fiat,  its  waters  rising  and  falling  with  the 
tide. 

The  Tsoos  ( Sulz )  river  is  a  mud-tide  fiat  in  its  lower  course. 
It  has  a  wide  valley  which  joins  the  valley  fiat  of  the  Waatch,  the 
combined  area  being  the  farm  lands  of  the  Makah  Indians. 

Ozette  river  fiows  from  the  southwest  comer  of  Ozette  lake  to 
the  ocean  through  a  very  swampy  area.  It  is  a  short  stream*  with- 
out high  banks  and  wholly  cut  in  the  Pleistocene  deposits.  It  is 
of  slow  current,  and  fresh- water  clams  dot  its  bed.  There  is  some 
talk  of  a  ship  canal  being  cut  into  this  lake  via  this  stream. 

Quillayute  river  is  formed  by  the  union  of  the  Soled uck  and 
Bogachiel  rivers  about  six  miles  from  the  ocean  as  the  river  runs. 
About  a  mile  from  the  ocean  it  receives  the  Dickey  river  as  a  tribu- 
tary from  the  northwest.  It  runs  through  a  wide  vallej^  most  of 
which  is  material  that  has  been  deposited  by  the  stream  itself.  A 
large  bay  has  been  filled  up  by  this  stream  in  comparatively  recent 
times.  It  is  a  very  changeable  stream,  and  always  carries  great 
quantities  of  silt  at  flood  times.  Twenty-six  years  ago  it  entered 
Quillayute  bay  near  the  site  of  the  Indian  teacher's  residence  in 
the  town  of  La  Push,  forming  a  large  mud-fiat  at  its  mouth ;  but 
now  it  has  cut  its  channel  into  the  foaming  surf  three-fourths  of  a 


142 


Kansas  Academy  of  Science. 


mile  further  up-slream.  It  now  lueets  the  ineomiog  tide  and  is 
forming  no  delta »  but  a  bar  ont  at  eea  if  seen  to  be  forming.  The 
muddied  waters  uf  the  river  color  the  o^ean  a  tnile  from  shore  at 
flood  time.  The  abandoned  channel  of  the  river  at  La  Pufih  ia 
known  as  the  "liigooa/'  and  is  the  playground  and  highway  of  the 
villuge.  Its  conneetion  wilh  the  ocean  is  closed,  but  it  is  still  an 
arm  of  the  river  and  its  watt^rs  rise  and  fall  with  the  tide.  The 
Quillnyute  and  its  tributdries  drain  the  greater  part  of  thesyncline 
that  extends  from  the  coast  to  the  top  of  the  divide  between  the 
Strait  uf  Fuea  and  the  Pacific  and  from  the  Happy  lake  country  in 
the  Olympirs  to  Waateh  strait,  the  Ozette  lake  and  river  ooeiipy- 
ing  the  western  part  of  this  same  trough.  It  is  a  young  stream. 
It  is  likely  not  older  than  the  late  Pleistocene,  though  its  trihu- 
taries  are  much  older,  a  bay  having  occupied  its  site  till  then.  The 
tide  extends  up  this  Btrenm  between  four  and  five  miles.  A  rapids 
at  its  mouth  prevents  it  from  being  navigable. 

Dickey  river,  the  western  branch  of  the Quiliayute, drains  Dickey 
lakei  and  was  likely  once  the  outlet  of  Ozette  (ake,  if  the  Quillayute 
did  not  itself  flow  tijrongh  a  part  of  it  and  Odette  lake  to  the  aea. 
It  is  near  base  level  throughout  almost  its  entire  course,  has  very 
low  banks,  and  is  dammed  in  it^  lower  course  with  log  jams,  Its 
course,  for  the  most  part,  is  through  Pleistocene  deposits,  and  the 
country  through  which  it  runs  is  low  and  practically  leveL  Its 
northern  branch,  however,  has  its  channel  incisud  in  cemented  rock, 
it  rising  near  Clallam  peak,  At  a  couple  of  places  on  this  stream 
water  power  can  be  developed. 

8oleduck  river,  the  northern  branch  of  the  Quillayute  from  I  he 
east,  rises  near  the  Happy  lake  country  and  flows  westward  along 
and  at  the  foot  of  the  western  extension  of  the  Olympics  to  near 
Beaver,  where  it  makes  a  bold  bend  to  the  southwest,  which  course 
it  continues  till  it  mingles  its  waters  with  those  of  the  Bygachiel 
to  furtii  the  master  etream.  In  its  upper  course  it  is  an  old  stream. 
In  Pliocene  times  it  flowed  into  a  bay  that  then  extended  far  up 
the  Quillayute  trough.  In  the  late  Pliocene  it  likely  joined  the 
other  streams  of  the  region  and  reached  the  sea  beyond  the  present 
shore-line.  Then  in  Pleistocene  times  it  again  flowed  into  an  arm 
of  the  ocean  that  extended  as  far  inland  as  Tyee,  recent  gea-§hHlIa 
being  found  embedded  in  the  clays  at  this  place.  The  lower  chan- 
nels of  the  respective  streams  of  the  Quillayute  country  were 
drowned  at  this  time.  This  streaai  is  capable  of  great  power  de- 
velopment. About  two  miles  above  the  Sulphur  Springs,  in  the 
Olympics,  soath  of  Port  Angeles,  there  is  a  waterfall  capable  of 
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developing  10,000  horee-power,  which  is  to  be  developed  in  the  near 
future  for  the  purpose  of  running  an  electrio  road  from  Port  An- 
geles via  Crescent  lake  to  the  springs,  and  for  lighting  purposes 
along  the  line  and  at  Port  Angeles  also.  Besides  the  falls,  the 
river  has  several  rapids  that  may  be  utilized. 

Calawa  river,  or  Middle  river,  as  the  Indian  word  signifies,  rises 
in  the  broken  central  region  between  the  Soled uck  and  the  Boga- 
ohiel  and  flows  almost  westward,  pouring  its  waters  ipto  the  Boga- 
chiel  a  few  miles  above  the  latter's  confluence  with  the  Soleduok. 
In  its  lower  course  it  is  a  meandering  stream,  though  its  channel 
is  considerably  incised.  Once  it  entered  the  Bogachiel  many  miles 
above  its  present  mouth,  its  abandoned  channel  now  being  Forks 
Prairie.  A  meander  in  it  now  is  nearing  the  Soleduok,  which 
stream  will  likely  capture  it  in  the  near  future  of  geologic  time. 
Like  the  Soleduck,  this  stream  has  aided  in  filling  up  a  bay  in  its 
lower  course.    In  its  upper  course  it  is  enclosed  within  cafion  walls. 

Bogachiel  river,  or  Big  river,  as  the  Indian  name  signifies,  rises 
within  a  mile  of  the  head  waters  of  the  main  branch  of  the  Sole- 
duck  and  takes  a  southwesterly  direction,  its  course  trending  the 
southern  rim  of  the  synclinal  trough.  It  soon  encloses  itself  within 
oafion  walls.  Six  miles  from  its  course,  as  a  bird  flies,  its  bed  is 
2000  feet  below  the  top  of  the  surrounding  ridges.  In  some  places 
its  inner  valley  is  a  half-mile  or  more  in  width;  in  other  places  it 
is  ''boxed  up,"  and  is  further  rendered  impassable  by  rapids  occur- 
ing  in  the  river  at  these  places.  In  the  open  spaces  deer  and  elk 
feed.  Reaching  its  middle  course  the  stream  turns  westward,  then 
west  northwest,  and  continues  in  that  direction  till  it  forms  its  con- 
fluence with  the  Soleduck.  It  is  a  very  crooked  stream,  and  is 
larger  than  the  Soleduck  and  Calawa  combined.  In  the  rock  walls 
of  its  cafion,  in  its  middle  course,  there  are  exposed  several  seams 
of  coal.  In  its  lower  course  it  has  incised  its  channel  in  fossilifer- 
ous  Pliocene  rocks.  It  has  several  falls  and  is  capable  of  great 
water-power  development. 

Hoh  river  has  its  head  waters  in  the  high  ridges  on  the  east 
side  of  Mount  Olympus.  From  its  source  in  makes  a  detour  to  the 
northward  around  the  main  mass  of  the  Olympics  in  an  almost 
semicircular  course,  then  flows  in  a  westerly  direction  to  the 
Pacific,  entering  it  in  the  vicinity  of  Destruction  island,  some 
eighteen  miles  down  the  coast  from  La  Push.  Into  this  stream 
drain  the  glaciers  of  Mounts  Olympus,  Meany  and  Constance;  and 
the  powdered  sediment  gives  the  water  of  the  stream  a  milky  color 
even  at  its  mouth,  forty  miles  from  the  mountains ;  a  cup  of  water 
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let  settle  has  sediment  in  it  that  indicates  thai  the  mountain  mass 
is  mostly  slates  and  schists,  the  former  predominatiog.  The  river 
is  large  and  will  admit  small  sohoonens  to  enter  it  at  high  tide  or 
at  high -water  times.  Its  course  seems  to  be  along  a  great  fault,  it 
Irendiiig  the  southern  rim  of  the  Quillayute  synclinal  trough,  but 
on  the  outside,  down  throw  side  of  the  uplift.  In  its  lower  course 
it  runs  through  a  wide,  flat  valley.  In  its  middle  course  it  cuts 
Ibroogh  a  glacial  bench,  a  beoched  area  indicating  that  a  halt  was 
made  by  the  Olympic  glacier  at  this  place  as  it  was  retreating  to 
its  mountain  home  at  the  close  of  glacial  times.  In  its  upper  course 
the  river  is  enclosed  in  (ilraost  impassable  caflon  walls  2000  to  3000 
feet  in  height,  though  the  canon  itself  is  wide.  In  the  deep 
oaflon  thus  formed  thn  great  blocks  of  ice,  loosed  from  the  snow- 
fields,  plunge  often  with  such  terrific  force  that  it  shakes  the  im- 
mediate region  as  to  an  earthquake^  the  deep  detonations  caused  by 
the  impact  being  heard  a  distance  of  ten  and  even  twenty  miles,  the 
noise  at  a  distance  of  ten  miles  sounding  like  distant  thunder,** 
The  river  is  capable  of  developing  a  great  deal  of  water-power. 

Riift,  Queets,  and  Quinaielt  rivers  drain  synclinal  troughs,  the 
trough  of  the  latter  still  being  laked  In  its  lower  middle  course. 
These  streams  are  all  ehararterisHc  for  having  their  channels  in- 
cised in  Pliocene  rocks  in  their  respective  lower  courses. 

lirmatkji.^AB  a  closing  remark  on  the  rivers  of  the  region,  it 
is  found  that  »he  streams  flowing  into  the  Strait  of  Faca  usually 
follow  faults  and  the  streams  on  the  Pacific  front  drain  synclinal 
trouglis,  the  lower  courses  of  the  lutter  streams  being  drowned  in 
Pliocene  and  again  in  Pleistocene  times. 

There  are  many  lakes  in  the  rej^i  m.  Some  are  hij^h  up  in  the 
mountains  and  are  known  as  the  Happy  lakes  and  the  Fr -zen 
lakes»  the  latter  being  so  nnm^^d  bectiuse  they  are  frozen  over  most 
of  the  year.  These  are  beautiful  in  summer,  and  in  time  will  be 
of  value  as  reservoirs  for  watt^ring  stock.  To-day  only  elk  and  deer 
drink  of  I  heir  waters  and  wallow  in  their  muddy  beaches.  The 
large  lakes  of  the  region  are  Lakes  Pleasant,  Beaver,  Sutherland, 
Crescent.  Ozette  and  Dickey. 

Lake  Beaver  is  a  small  body  uf  water  on  the  Clallam-La  Push 
wagon -road  some  eighteen  miles  from  East  Clallam.  It  is  a  very 
beautiful  lake,  enclosed  within  high,  rocky  walls.      Its  depression 

\Q.  The  IndlftDe  b<?l1«Te  th^t  in  time  of  stormy  wcathicr  a  bird  of  rnon  Petrous  bIei?  ip^kth  ttiimigli 
tH«lieAVen3  mnd  b^  tha  Ofneninjir  Arid  shutting  of  hb  nyt^  it  produces  the  Jiurhtnmir  and  hg  tht 
ilmppitm  ot  tts  vriTiffa  it  produc^a  Th«  thuDder  and  the  mighty  wind»>  This  hird^  they  say.  hfld  Ita 
Tint  In  m  dai-k  hole  und«ir  the  g\f^ict  %X  the  to^i  ot  th«  OJymplc  irlaciA]  tLtid  ajtid  tllAt  ita  in^vtQX 
ttboui  in  liii  home  produces  the  "thunder^noLse"  there. 
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is  oaused  by  an  upthrust  of  plutoaio  rook  dammiDg  the  channel  of 
a  little  creek  which  now  flows  over  falls  and  joins  the  Soledaok. 
If  utilized  these  ftills  will  furnish  1000  to  5000  horse-power  for  the 
running  of  mills,  etc.,  depending  upon  the  time  of  year.  The  po- 
sition of  the  falls  and  the  height  of  the  lake  ( there  are  no  signs  of 
it  ever  having  had  a  higher  beach )  seem  to  indicate  that  the  pin- 
tonic  dike  which  dams  the  stream  is  still  being  elevated.  The  lake 
is  alive  with* trout  of  excellent  flavor. 

Pleasant  lake  is  a  little  off  of  the  road  at  the  town  of  Tyee.  It 
is  a  very  small  lake.  It  contains  many  trout  and  is  a  good  '*duck 
pond"  in  the  fall  of  the  year.  It  is  due  to  the  glacial  damming  of 
a  small  side  stream  of  the  Soledack,  the  stream  now  flowing  over 
the  dam  to  the  master  stream.  The  lake  once  had  an  outlet  farther 
to  the  northeast,  but  this  has  been  silted  up  in  recent  times. 

Lakes  Sutherland  and  Crescent  are  in  the  east  end  of  Clallam 
county.  As  we  have  seen,  they  are  in  a  partially  abandoned  chan- 
nel of  a  stream  that  once  flowed  from  the  south  by  the  way  of 
Wineton  to  join  the  Elwah.  Indian  creek  is  the  remaining  lower 
part  of  that  stream.  The  taking  is  due  to  the  differential  uplifting 
of  the  bed  of  the  stream  in  a  former  geological  epoch  accompanied 
by  a  sinking  of  the  bed  in  the  luked  places  The  glacial  drift  also 
aided  in  this  laking  process.  These  lakes  are  seven  and  eighteen 
miles  respectively  from  Port  Angeles,  and  the  latter  is  five  miles 
from  Port  Crescent.  Crescent  lake  is  twenty  square  miles  in  area; 
Lake  Sutherland  twelve.  They  are  both  beautiful  expans^-s  of 
water  surrounded  by  rucky  walls,  the  walls  surrounding  Crescent 
lake  being  from  2000  to  3000  feet  higher  than  the  lake.  This  lake 
abounds  in  truut.  It  is  now  a  summer  resort,  and  cottages  dot  its 
shores  wherever  tht-re  is  room  for  a  cottage  to  be  erected.'^  These 
lakes  lie  in  the  upper  part  of  a  synclinal  trough,  the  northern  end 
of  which  is  truncated  by  the  waters  of  the  strait  in  the  vicinity  of 
Freshwater  bay. 

Lakes  Dickey  and  Ozette  lie  in  the  western  part  of  the  Qaillayute 
synclinal  troagli.  Taey  were  protected  from  bein^  filled  by  the 
northern  glaciers  that  swept  the  region  by  Clallam  Peak,  which  di- 
vided the  glacier  and  caused   it  to  pass  around  the  present  laked 

11.  The  Quileute  Indians  have  a  myth  about  the  origin  of  Crescent  lake,  as  follows:  "One«, 
in  the  valley  which  the  lake  now  occupies,  our  people  and  the  Clallama  were  having  a  biff  battle. 
For  two  days  the  people  killed  each  other.  Then  Mount  Stormkinfl:  became  enraged.  You  know 
the  mountain  that  overlooks  the  north  end  of  the  lake  from  the  east.  Well.  Mount  Stormkinff 
ffot  angrry  (all  thinflT:*  on  earth  were  living  beings  then)  and  he  took  a  flrreat  piece  of  rock  from  his 
crest  and  hurled  it  down  into  the  valley,  killing  all  who  were  fiffhtin^  and  at  the  same  time  dam- 
ming the  stream  with  the  f^reat  rock,  so  that  it  has  been  as  it  is  now  ever  since,  and  no  Indian 
has  flTone  near  the  place  since  that  day." 

This  myth  causes  the  question  to  arise:  Has  there  been  volcanic  activity  in  the  region  since 
the  Indian  occupation?  Undoubtedly  it  was  a  volcanic  region  in  Ek>cene  times,  but  as  yet  evi- 
dence of  later  volcanic  activity  is  wantinsr. 
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regioD  with  the  greater  bulk  of  its  df^bris,  filling  the  reet  of  the 
troughs  Dickey  Iftke  Ib  a  very  pretty  expanse  of  water,  covering 
severul  square  mileB  in  area.  Ozette  lake  is  one  of  the  lurgest  lakes 
in  the  state,  being  about  thirty  square  miles  in  Rrea,  It  lies  near 
the  Pacitic  coast,  near  the  iudian  village  of  the  same  name.  It  is 
very  picturesque,  and  is  dotted  with  several  islands,  one  containing 
forty  acres.  This  lake  has  an  outlet  now  by  way  of  the  Oztrtte 
river  to  the  Pacific  \  in  former  titoes  its  outlet  seems  to  have  been 
farther  south  down  ttie  coast  in  the  vicinity  of  Yellow  Banks,  ei* 
tendinis  out  from  the  south  end  of  the  lake.  In  the  near  future  it 
will  become  a  snmtner  resort.  Not  only  will  it  be  valuable  fur  thiit 
purpose,  but  various  railroad  cumpaoieB  are  surveying  it  to  the  end 
of  connecting  it  with  the  ocean  by  a  locked  canal,  the  latter  being 
only  a  half  a  mile  from  the  lake  at  ite  northern  terminus.  If  tbia 
oan  be  dun«,  the  lake  will  become  an  excellent  harbor,  and  will  add 
greatly  to  the  oommercial  interests  of  the  region. 

Medicinal  Springs, 
So  far  as  tbe  writer  can  learn,  but  two  aets  of  medicinal  springa 
are  found  in  the  peninsula,  and  ail  are  hot  springs.  One  set,  num* 
bering  some  three  or  four  springs,  was  found  last  year  near  tbe 
head  waters  of  the  Elwab  river.  Since  then  a  health  resort  has 
been  established  on  the  site.  The  other  springe  are  on  the  Sole- 
duck  river,  ten  miles  down -stream  from  its  source  and  about  Iwt^oty- 
At©  miles  from  tbe  south  end  of  Crescent  lake  as  the  trail  runs. 
The  springs,  many  in  number,  gush  forth  from  a  fissure  in  tbe 
earth's  crust,  which  here  runs  in  an  east  and  west  Hne  for  miles,  It 
crosses  the  channel  of  the  river  in  the  vicinity  of  the  present  bitb- 
houses  and  the  springs  are  found  on  both  sides  of  the  river,  though 
only  those  on  the  south  side  are  developed.  The  hot  springs  are 
strongly  sulfur ;  but  associated  with  them  are  oold  magnesia 
sptinget  though  issuing  from  the  side- walls  and  not  from  the  fis- 
sure. These  springs  possess  medicinal  properties.  Though  the 
accommodations  have  always  been  poor  and  the  only  road  a  trail, 
many  people  visit  the  resort  eveiy  year.  A  corporation  has  now  ob- 
tained possession  of  them,  a  road  is  being  built  from  the  lake  to 
them,  aod  an  np-to-date  bath-house  and  a  sanitarium  are  to  be  built 
in  the  near  future.  For  people  having  rheumatism  find  kindred 
diseases  there  is  probably  no  better  resort  in  the  state  of  Wash- 
ington.  In  addition,  the  pictnresqueuess  of  the  site  adds  to  ita 
value.  The  valley  here  is  enclosed  between  ridges  and  peaks  1000 
ur  more  feet  in  elevation  above  the  level  of  the  river.  On  these 
roam  the  deer  and  elk,  while  two  miles  to  the  southward  are  open 


1 


Geological  Papers.        *  147 

parks  and  beantifal  lakelets,  and  a  mile  still  farther  south  is  ''Ob- 
servation Point,"  from  which  thos^  who  desire  to  climb  may  see  the 
snrrounding  country  from  the  blue  ice  of  the  Olympic  glaciers  to  the 
stormy  cepes  at  the  entrance  of  the  Strait  of  Fuca.  But  the  ques- 
tion which  particularly  interests  the  geologist  is  why  these  springs 
are  hot?  It  will  be  seen  when  the  geological  part  of  the  article  is 
discussed  that  in  the  Eocene  epoch  there  was  considerable  volcanic 
activity  in  the  region  in  the  vicinity  of  Point  Orescent  and  Fresh^ 
water  bay  and  extending  inland  to  the  Crescent  lake  region.  It 
therefore  seems  probable  that,  though  primary  volcanic .  activity 
has  been  non-active  since  that  far-away  time,  secondary  activity  in 
the  form  of  hot  springs  is  still  active,  the  earth's  crust  within  still 
being  hot  near  the  surface  here. 

GLACIERS. 

The  glaciers  of  the  region,  except  a  few  temporary  ones  of  small 
area,  lie  in  the  depression  on  the  northwest  slope  of  the  central 
mountain  mass  between  Mounts  Olympus  and  Constance,  and  cover 
some  two  townships  in  area  when  at  their  minimum  size  in  August 
of  each  year.  The  ice  mass  seems  to  be  several  thousand  feet  in 
thickness,  and  in  its  downward  movement  is  caused  to  project  out 
far  over  the  cation  walls  of  Glacier  creek  and  Hoh  river,  leaving  b 
dark  hole-like  space  beneath  it,  the  supposed  home  of  the  ''Thunder 
bird/'  according  to  the  Indian  myths.  A  fissure  loosens  a  great 
block  of  thid  snow-field  now  and  then  and  it  plunges  to  the  bottom 
of  the  cafion,  2000  feet  below,  with  a  terrible  crash.  This  glacier 
was  very  extensive  in  glacial  times,  reaching  down  the  Hoh  valley, 
even  beyond  the  present  shore-line,  to  Destructfon  island.  Its  re- 
treat was  slow,  and  a  halt  of  long  duration  is  now  marked  by  a 
benched  area  in  the  middle  section  of  that  valley,  the  terminal 
moraine  of  the  glacier  at  that  time.  There  is  also  evidence  that 
the  glacier  covered  other  faces  of  the  mountain  mass  in  the  Glacial 
epoch.  In  recent  times  it  has  been  reduced  to  a  mere  mountaiz^ 
cap.  But  few  people  have  ever  visited  it,  and  of  its  surface  ap^ 
pearance  practically  little  is  known. 

THE   PRAIRIES. 

0 

Large  areas  of  open,  untimbered,  grass-covered  lands  are  found 
in  the  mountainous  portions,  mostly  upon  the  tops  of  the  ridges, 
between  elevations  of  4000  and  6000  feet  They  are  scattered 
among  the  bunches  of  timber  at  timber-line.  Their  total  area  is 
about  250  square  miles.  In  the  near  future  grazing  in  these  parts 
will  no  doubt  become  a  profitable  industry. 

Besides  the  open  grassy  lands  at  timber-line,  several  prairies  are 
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found  iu  the  lower  oountry  west  of  the  mountaiDS.  They  are  named 
as  {oUows:  Qaillayute,  Porks,  Shuwah,  Tyee,  Beaver,  and  Oberg. 
In  area  they  aggregate  abont  4000  acres.  They  have  a  black  loamy 
soil  of  vegetable  mold,  and  are  extremely  fertile.  They  were  the 
first  parts  of  the  interior  country  settled,  and  are  still  the  centers 
of  population  .in  that  section.  The  cause  of  these  treeless  areas 
surrounded  by  an  ocean  of  giant  timber  is  somewhat  a  puzzle. 
They  have  rich  black  soil,  which  the  rest  of  the  region  does*  not 
have.  At  first  sight  it  would  seem  that  likely  they  had  been 
marshes,. and  had  only  recently  been  drained — so  recently  that  the 
forest  had  not  yet  claimed  them.  This  seems  to  explain  the  origin 
of  Forks  Prairie,  at  least  in  i>art,  as  there  is  evidence  that  it  is  the 
abandoned  channel  of  the  Calawa  river ;  but  it  does  not  seem  to  be 
an  explanation  of  the  origin  of  the  other  prairies,  as  they  are  all 
high  land.  Qnillayute  prairie  is  on  a  bench,  and  Beaver  prairie  is 
on  a  semi-hillside,  and  there  is  no  evidence  of  their  having  been 
marsh  or  swamp,  the  loam  being  composed  of  decayed  ferns  and 
fern  roots.  Another  explanation  suggests  itself — that  they  were 
ponded  areas  in  glacial  times  or  the  out- wash  areas  at  points  where 
glacial  streams  escaped  from  the  ice-sheet ;  but  the  clayey  com- 
position of  the  subsoils  would  seem  to  show  that  none  of  these 
causes  could  have  been  the  origin.  Still  another  theory  is  that 
the  black  soil  9f  the  prairies  is  the  deposits  of  sediments  in  lakes 
or  swamps  superimposed  on  the  ioe-sheet,  and  that  at  the  melting 
of  the  ice  at  the  close  of  thn  Glacial  epoch,  the  sediment  was 
dropped  in  situ;  and  that,  being  such  rich  soil,  the  ferns  took  pos- 
session  of  such  area  and  have  always  kept  the  timber  out  by  their 
rank  growth.  This  would  easily  explain  why  the  prairies  are  on 
high  ground  for  the  most  part;  but  that  the  rank  growth  of  ferns 
kept  the  forest  from  taking  possession  of  the  areas  does  not  hold 
good;  for  a  piece  of  land  of  any  uf  the  prairies  let  grow  up  to 
ferns  will  soon  be  taken  possession  of  by  young  trees — in  a  few 
years  a  young  forest — as  has  been  demonstrated  time  and  again  in 
recent  years. 

Another  theory,  and  one  which  seems  to  be  a  satisfactory  ex- 
planation, is  the  following:  It  is  noticeable  that  the  prairies  follow 
the  river  and  are  about  a  day's  journey  from  each  other  for  a  canoe 
man.  Also,  the  Indians*  fished  and  hunted  throughout  all  this 
region  formerly  and  their  only  highway  was  the  river  Is  it  not 
possible  that  these  prairies  were  the  camping  places  of  the  aborigi- 
nees.  And  again,  to  strengthen  this  theory,  the  Indians  dug  fern 
roots  from  these  prairie  regions,  dried  them,  and  made  them  into  a 
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kind  of  flour  which  they  made  into  a  paste-bread.  These  roots 
they  gathered  both  in  the  fall  and  in  tlie  spring.  And  at  each 
gathering  in  the  fall  they  burned  the  prairie  over  so  they  could 
find  the  roots  easier,  and  also  so  that  they  could  see  the  elk  that 
would  attempt  to  cross  the  open  area ;  for  the  ferns  grew  higher 
than  a  horse's  back.  Thus  by  this  burning  year  by  year,  the 
prairies  were  extended.  It  would  seem,  therefore,  that  the  treeless 
regions  were  first  started  as  camping  places,  though  originally  some 
trees  might  have  been  blown  down  in  each  area  by  a  storm ;  and 
that  they  were  enlarged  year  by  year  by  the  annual  burning  of  thB 
ferns.  But  an  objection  might  be  raised  to  this  theory,  that  dd 
tree-roots  have  ever  been  found  in  the  prairies  proper.  This  ob- 
jection may  be  answered  that  since  the  first  Indian- occupation  ihenB 
has  likely  been  a  lapse  of  time  sufficient  for  all  roots  of  the  then 
existing  trees  to  decay,  exposed  to  the  elements  as  they  would  be. 
The  black  loam  is  the  decayed  fern  roots  that  have  accumulated  In 
the  counties^  years  since  the  first  fires  destroyed  the  timber. 

Some  of  the  other  prairies  are  Long  prairie  (600  acres),  Gibson 
prairie  (300  acres),  and  Sequim  prairie  (40(X)  acres).  The  latter  jb 
irrigated  land  and  produces  large  crops.  It  is  on  the  Puget  Sound 
side  of  the  Olympics,^ 

TOWNS   AND   HARBORB 

Gray's  Harbor  is  a  large,  elongated,  triangular- shaped  expanse 
of  water  extending  inland  from  the  Pacific  ocean,  about  sixty  miles 
north  of  the  mouth  of  the  Columbia  river.  Its  base  is  toward  the 
ocean,  from  which  it  is  separated  by  sandy  spits.  Its  outlet  to  the 
sea  is  partly  closed  with  sand  in  shallow  water.  The  government 
has  spent  a  million  dollars  or  more  in  dredging  this  outlet  s  »  that 
large  ocean  liners  may  enter  safely;  but  only  partial  success  has 
been  accomplished  so  far.     Around  the  harbor  have  grown  up  sev- 

12.  Below  are  tome  Indian  myths  about  the  origin  of  these  prairies,  which,  thouffh  not  very 
scientific,  may  interest  the  reader.  Myths  used  by  permission  of  the  Bureau  of  American 
Ethnoloflry. 

The  Thunder  bird  and  the  myth  about  the  origin  of  Beaver  prairis  at  Beaver,  Clallam  county. 
Wash.  (Police  Hobucket): 

"The Thunder  bird  lives  in  the  heavens.  He  produces  the  lightnfnjr  byiiis  rapid  fliKht  through 
the  air,  the  'biff  noiae'  by  the  flapping  of  his  winffs.  He  feeds  on  the  whale.  Once  he  sot  a  b\g 
whale  in  his  talono  and  carried  him  to  Beaver  prairie  and  ate  him  there.  The  whale  fought  ter- 
ribly hard  before  he  was  killed.  So  terrible  was  the  fisht  that  in  the  struffsle  the  combatants 
killed  all  the  timber  in  the  vicinity  and  pulled  up  the  trevs  by  the  roots.  And  no  trees  have  ever 
grown  on  the  site  to  this  day." 

The  Thunder  bird,  the  unsuccessful  l>attle  with  the  Afimtos-whale,  and  the  origin  of  the  prai- 
ries of  the  Olympic  peninsula  (Police  Hobucket): 

"At  the  time  of  the  great  flood  the  Thunder  bird,  the  representative  of  good,  fought  the 
Jftm/oA- whale,  the  representative  of  evil.  The  great  l>attle  lasted  for  a  long  time.  For  a  long 
time  the  battle  seemed  undecided  The  powerful  bird  could  not  whip  the  beast  in  the  water. 
Time  and  airain  it  seized  it  in  its  tajons  and  tried  to  fly  with  it  to  its  nest  in  the  mountains;  but 
the  powerful  ocean  monster  would  get  away  from  it.  Each  time  that  it  seized  it  there  wait  a  ter- 
rible battle,  and  the  'big  noise'  caused  by  the  bird's  flapping  its  wings  (the  thunder)  shook  the 
very  mountains.  Th«  places  where  these  fights  occurred  were  stripped  of  their  timber,  the  trees 
being  torn  out  bj  tlMlr  vootl.    A  etizM  was  brought  upon  them,  and  to  this  day  no  trees  grow 
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eral  small  towns  and  the  cities  of  Aberdeen  and  Hoquinm.  And 
Mr.  Hill  has  made  it  the  terminas  of  one  of  his  transcontinental 
railroads,  and  other  roads  are  being  headed  towards  it  with  a  view 
of  entering  the  Olympic  country  from  that  point.  Lumbering  is 
the  principal  industry  of  the  region  in  the  vicinity  of  the  harbor, 
and  here  are  located  some  pf  the  largest  lumber  mills  in  the  state 
of  Washington. 

Modips  is  at  the  terminus  of  the  northern  extension  of  the  rail- 
roads from  Gray's  Harbor.  It  has  an  excellent,  open  sandy  beach. 
At  the  present  time  it  is  a  summer  resort. 

*  La  Push  is  the  Indian  village  at  the  mouth  of  the  Quillayute 
river.  It  is  a  picturesque  place,  and  has  a  population  of  231  In- 
dians. From  time  immemorial  it  has  been  the  home  of  the  Quileute 
(or  Quillayute)^^  Indians  as  it  is  to-day.  At  the  present  time  it  is 
governed  by  the  teacher  in  charge  of  the  United  States  Indian  school 
located  in  the  village.  Were  the  Indian  reservation  thrown  open, 
there  is  only  one  thing  lacking  to  make  this  place  a  large  town. 
That  is  a  safe  harbor.  This  it  practically  once  had,  at  least  for 
schooners,  at  the  time  the  river  entered  Quillayute  bay,  but  the 
change  in  the  mouth  of  the  liver  altered  all  this. 

At  the  present  time  everything  must  be  brought  into  the  country 
over  the  road  from  East  ClullHm,  on  the  Strait  of  Fuca,  or  on  the  sea 
by  way  of  La  Push.  Most  of  the  merchandise  which  is  bronyjht  into 
Ihe  interior  country  comes  by  the  way  of  Clrtllara  bay.  But  little 
id  brought  by  way  of  La  Push,  except  such  supplies  as  are  brought 
for  the  B^.  O.  Erickson-Taylor  store  at  Mora,  four  miles  from  La 
Push  — about  three  or  four  sch(3oner  loads  a  year;  the  schooner  lies 

upon  them.  They  are  the  prairies  of  the  country.  At  last  the  whale  escaped  to  the  deep  ocean. 
and  the  Thunder  bird  grave  up  the  fight.  That  is  why  the  Aftm/o8>whale  or  killer-whale  still 
Ntcs  in  the  ocean  to-day." 

The  Thunder  bird  and  the  ori^n  of  the  Glacial  Boulder-Train  rid^e  across  Beaver  prairie 
(Police  Hobucket): 

"A  man  was  livinur  at  Wo-lot  (  Beaver  prairie).  He  was  an  elk  hunter.  He  went  off  hunt- 
inar  very  early  one  morninir.  but  soon  otme  back,  sayingr  that  he  had  seen  a  very  biK  bird  ^iltinir 
in  a  trft^  ji^t  a  little  way  above  the  jrround.  This  bird  was  the  Thunder  bird.  That  man  took 
0nf  f«a»her  from  thunderer's  wing.  It  was  just  as  lonar  as  a  canue-paddle.  He  bent  the  feather 
and  put  it  into  his  quiver  and  brought  it  home  with  him.  After  he  had  showed  this  feather  to 
th^*  fi#Y>pl*?  he  said:  '  I  also  saw  a  very,  very  large  whale  on  the  prairie.  It  had  been  carried  there 
by  th<*  btrd      The  bird  was  resting,  because  he  had  such  a  big  load  ' 

"Th«;  mar.  sent  word  to  all  the  Quileute  people  at  the  mouth  of  the  river  to  come  up  and  cut 
uo  Of  wYiH^ltr.  b«^au8e  it  was  so  large  that  the  bird  could  not  carry  it  further.  All  the  beach  and 
riv^r  itAiMri\  three  to  six  In  each  whaling  canoe,  came  at  once  to  the  prairie  to  cut  up  the  whale. 
O/,  rtritrhtrnf  th*Te  they  found  the  huge  whale  lying  dead  at  the  lower  end  of  the  prairie,  as  had 
fc**/.  f«-ry/rt#^l  They  imn»ediately  commenced  measuring  off  the  parts  they  wanted:  one  family 
t/M/*  *t.f  >i«-»d.  another  the  saddle,  and  so  on.  By  evening  they  had  it  all  cut  up.  They  piled  up 
||,«  fry«/^  k-lik**  M^ti^ms  of  the  blubber  all  over  the  ground.  Night  came  on:  and  the  clouds  over- 
%.jh,4  t^*  ikrtf  blark  The  Thunder  bird  had  been  robbed  of  his  prey  and  now  he  was  returning 
wMr,  f^  if'-af./r*'  in  his  wings.  It  commenced  to  lightning  ard  to  shower  a  little,  not  so  much  at 
tft*  'ttatf.  If  hiiiM  large  hail,  hail  larger  than  your  fist.  The  hail  killed  and  mangled  all  the 
i/^f^y'"  »^-  '>•»'  t  rairie.  The  Indians  had  cooked  and  eaten  whale  meat  that  evening:  and  it  was 
mi»  f\v^.*.  »*  »^  if'jrjd  to  eat  But  after  the  storm  both  the  meat  and  blubber  were  turned  to 
t^*M^..  *La  w*f*  tlM*  \f*^tiM  also.  And  to-day.  in  great  blocks  of  rocks,  they  form  a  ridge  from  one 
tci^/i^ff  riwfc  ufmirUf  Ut  thm  oth«r.    Oac  may  even  see  the  ribs  of  the  whale's  carcass  and  its  massive 

U.  (i€f^rmffhin%  spell  €hm  word  "Qaillayute."    The  Indian  ofBoe  spells  it  "Quileute." 


Geological  Papers.  151 

at  anohor  in  the  harbor  while  the  goods  are  brought  ashore  by  In- 
dians in  Indian  canoes.  The  cost  of  bringing  in  goods  by  way  of 
Clallam  bay  is  about  twenty  dollars  per. ton  for  the  inland  freight 
charges  and  five  dollars  per  ton  from  Seattle  to  East  Clallam. 
These  rates  keep  imports  down  to  the  lowest  limit  and  practically 
prohibit  exporting. 

If  there  were  any  easy  means  of  exporting,  it  is  probable  that 
sawmills  would  be  established  at  the  mouth  of  the  Quillayute  river. 
As  has  been  shown,  there  is  an  abundance  of  good  timber  in  the 
country,  and  good  sites  for  mills  are  to  be  found  near  the  mouth  of 
the  river.  A\bo,  supplies  from  the  outside  world  could  be  obtained 
more  cheaply. than  at  present. 

A  map  of  the  Quillayute  harbor  and  river,  shown  elsewhere, 
shows  that  the  harbor  is  well  sheltered  on  the  northwest  but  open 
to  the  southwest  storms,  the  prevailing  storms  in  winter.  Al- 
though the  harbor  is  hemmed  in  by  precipitous  cliffs  and  high, 
rocky  islands,  it  is  itself  entirely  free  from  rocks.  Its  prevailing 
depth  is  twelve  feet  at  low  tide,  800  feet  from  the  low- water  line  of 
the  beach,  and  the  bottom  slopes  regularly  toward  the  ocean.  At 
the  entrance  of  the  bay  there  is  a  general  depth  of  six  to  seven 
fathoms.  The  mean  range  of  the  tide  is  about  eight  feet.  The 
mouth  of  the  river,  as  we  have  seen,  was  formerly  at  the  north  end 
of  this  bay;  but  about  thirty  years  ago  this  mouth  was  silted  up 
and  the  river  formed  a  new  mouth  through  a  sand-spit  three-fourths 
of  a  mile  up  the  river  from  the  old  mouth.  The  width  of  this 
mouth  varies  according  to  the  seasons.  At  the  present  time  it  is  a 
little  over  fifty  feet  wide  at  low  tide. 

The  bay  into  which  the  river  now  flows  is  rocky,  exposed  and 
dangerous,  and  there  is  a  rapids  in  the  river  and  a  bur  just  off  its 
mouth.  No  improvement  of  the  present  mouth  is  feasible.  The 
improvement  needed  is  the  reopening  of  the  old  mouth  of  the  river. 
The  lagoon  which  formerly  formed  part  of  the  river  is  separated 
from  the  ocean  by  a  narrow  sand-spit  about  300  feet  wide  at  high 
tide,  and,  having  a  maximum  elevation  of  about  twelve  feet  at  low 
tide,  the  tide  backs  the  river-water  into  the  lagoon  at  high  tide. 
Thie  lagoon  at  the  south  end  has  a  depth  of  four  feet  at  mean  low 
water,  as  referred  to  that  datum  in  the  ocean,  but  the  actual  depth 
is  about  eight  feet,  as  the  surface  of  the  water  in  the  lagoon  is 
about  four  feet  higher  than  the  ocean  when  the  tide  is  out,  on  ac- 
count of  the  north  end,  the  outlet  of  the  lagoon,  having  been  choked 
up  with  sand  to  a  height  of  four  feet  above  mean  low  water.     To 

>pen  the  old  mouth  of  the  river  it  would  be  necessary  to  close 
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the  present  mouth  with  a  dike,  to  protect  the  sand-spit  between  the 

existing  lagoon  and  the  ocean,  and  to  make  a  cut  across  the  sand- 

spit  to  the  south  of  the  lagoon  into  the  Quillayute  harbor. 

The  estimated  cost  of  this  improvement  is  as  follows : 

Dike  of  piles,  brush  and  stone,  1000  feet,  at  $5  per  foot. . . .  $6,000 

Protection  sill  of  brush  and  stone,  4400  feet,  at  $2  per  foot. .  8.800 

Excavating  cut  across  sand-spit  — 3,200 

R  moving  snags  and  other  obstructions  by  blasting 1,200 

Engineering,  superintendence,  and  contingencies,  10  percent.,  1,820 

Total $20,020 

Or,  in  round  numbers,  $20,000. 

In  summer  the  river  is  low  and  does  not  carry  much  water.  In 
the  spring  and  fall,  however,  the  water  is  high  and  the  current 
rapid.  The  fall  freshets  are  due  to  the  heavy  rains  and  the  spring 
freshets  to  the  melting  of  snow  on  the  mountains.  The  river  reaches 
its  greatest  height  of  about  ten  feet  above  low- water  stage  during 
the  fall  freshets,  usually  in  November.  It  is  probable  that  if  the 
improvements  as  outlined  above  were  made  during  the  summer  the 
fall  freshets  would  scour  out  the  channel  through  the  lagoon  and 
across  the  sand-spit  into  the  Quillayute  harbor,  as  the  material  at 
the  north  end  of  the  lagoon  would  be  readily  moved  by  the  current, 
and  the  sand-spit  between  the  lagoon  and  the  harbor  would  be 
easily  scoured  away. 

The  reopening  of  the  old  mouth  of  the  river  is  the  most  practi- 
cable and  feasible  scheme  of  improving  this  river  and  harbor.  An 
objection  to  this  improvement  is  that  the  bay,  though  protected 
from  the  northwest  storms,  is  exposed  to  the  prevailing  southwest 
winds  of  winter,  and  that  heavy  seas  would  break  directly  into  the 
mouth  of  the  river;  but  at  such  times  the  tides  run  high  end 
the  schooifcrs  could  anchor  in  the  river  up  from  its  mouth  and  be 
safe,  from  the  sweeping  storms.  Moreover,  it  would  afford  a  sufe 
outlet  to  any  logs  which  might  be  cut  and  put  in  the  river.  Also, 
it  would  afford  an  opportunity  to  float  sawed  timber  out  on  lighters 
to  vessels  which  might  be  at  anchor  in  the  bay.  ^^ 

NeHh  Bay  was  a  possession  of  the  Spaniards,  as  we  have  seen. 
For  many  centuries  it  has  been  the  home  of  the  Makah  Indians, 
though  they  succeeded  another  race,  likely  the  Quileutes.  Near 
this  village  lives  the  Indian  agent  of  the  Neah  Bay  agency;  and  on 
an  island  opposite  the  Indian  village  there  is  being  built  the  Pa- 
ciflo  life-saving  and  wireless  telegraph  station.  It  has  a  good  har- 
bor but  is   exposed  to  the  northwest  storms.     The  building  of  a 

breakwater  from  the  mainland  northwest  of  the  bay  to  the  island 

— . fc      

15.  Partly  afUsr  C«pt.  Harry  Taylor,  report  on  "Quillayute  Harbor  and  River,  Washinirton." 
Auffust,  1897.  under  river  and  harbor  act  of  June  3. 1896. 
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on  which  the  wireless  telegraph  station  is  being  installed  would 
make  it  safe.  This  likely  will  be  done  in  the  near  future,  as  the 
ohannel  is  narrow  and  not  very  deep.  A  protected  harbor  should 
be  located  at  this  place,  as  it  is  the  last  harbor  towards  the  ocean 
in  the  Strait  of  Fuca.  This  towo  in  time  will  become  the  north- 
western terminus  of  the  Olympic  peninsula  railroads. 

Buth  East  Clallam  and  (West)  Clallam  are  located  on  Clallam 
bay.  They  have  tolerably  good  harbors  and  each  of  the  two  has 
quite  a  lumber  trade.  At  the  present  time  East  Clallam  has  the 
interior  trade  of  the  Olympic  region.  West  Clallam  will  be  a  ter- 
minus of  a  branch  of  the  Olympic  railroads. 

Port  Townsend  is  located  at  the  northeastern  comer  of  the  pen- 
insula. It  has  a  protected  deep-water  harbor.  It  is  a  medium- 
sized  city,  though  not  so  flourishing  as  before  the  rise  of  Seattle 
and  Tucoma.  It  is  a  United  States  revenue  station  and  near  it  is 
located  one  of  the  forts  that  guard  the  strait.  It  is  also  the  county, 
seat  of  Jefferson  county.  It  occupies  a  beautifully  terraced  position 
overlooking  both  the  sound  and  the  strait. 

Dungeness  was  visited  by  Captain  Gray  in  his  famous  trip 
nearly  130  years  ago,  and  the  old  hull  of  one  of  his  boats  may  be 
seen  out  on  the  Williams'  ranch,  three  miles  from  town,  where  he 
had  anchored  in  what  was  for  many  years  afterward  called  Gray's 
marsh,  a  safe  harbor  for  the  anchorage  of  all  boats  at  the  time 
Gray  visited  the  region,  but  now  a  fine  farm.  The  first  settlement 
at  the  place  was  made  in  1852  by  one  John  W.  Dornell,  who  had 
come  around  the  Horn  from  Maine  in  that  year.  He  was  a  file- 
maker  by  trade.  He  built  the  first  grist-mill  in  Clallam  county,  a 
mill  run  by  wind  power.  For  many  years  he  was  justfce  of  the 
peace  of  the  place,  and  had  the  honor  of  marrying  the  first  couple 
ever  legally  married  in  the  county,  finishing  the  ceremony  with  the 
words:  "  What- God  and  I  have  put  together  let  no  man  tear 
asunder." 

For  mnny  years  Dungeness  was  the  county-seat  of  the  county, 
but  in  1890  the  county  books  and  records  were  taken  by  force,  it  is 
alleged,  and  transferred  to  Port  Angeles,  which  has  been  the  oflS- 
cittl  town  of  the  county  ever  tince. 

This  town  is  in  the  midst  of  a  fine  farming  section  and  dairy 
country.  It  is  situated  on  a  beautiful  bay  and  harbor  that  is  well 
protected  from  the  storms  that  sweep  the  straits.  A  narrow  arm- like 
spit  extends  out  from  the  mainland  west  of  the  city,  and  cui'ves  up  the 
strait,  completely  euclosing  Dungeness  bay  except  on  the  east  side. 
The  spit  is  remarkable  for  its  having  a  secondary  spit  developed 
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on  its  inaer  side.  The  spits  are  due  to  the  strong  tidal  oarrents 
^rhich  flow  through  the  adjoining  straits  at  the  rate  of  about  fire  or 
«x  miles  per  hoor,  as  is  also  the  spit  at  Port  Angeles,  which  will 
be  mentioned  later.  The  city  they  protect  will  grow  as  the  country 
develops. 

Port  Angeles  was  discovered  by  the  Spanish  Captain  Don  Fran- 
cisoo  Elisa.  He  had  been  tossed  about  for  many  weary  days  by 
storms  and  farious  waves  when  suddenly  he  came  upon  a  long, 
snake-like  spit  extending  far  out  into  the  strait,  curving  so  as  to 
protect  a  large  bay  on  its  eastern  side.  In  this  bay  Elisa  took 
refuge;  and  in  consequence  of  the  safe  and  perfect  harbor  thus 
formed,  he  named  it  Port  Angeles — **The  Port  of  the  Atigels.*' 

The  narrow  spit  of  land  which  encloses  the  bay-like  harbor  ex- 
tends from  the  mainland  shore  north  into  the  strait  a  distance  of 
two  miles.     Then  it  gently  curves  to  the  east  for  nearly  four  miles, 
enclosing  the  large  bay  and  leaving  a  broad,  deep,  wide,  open  road- 
way for  the  entering  and  going  out  of  ships.     And  to  make  the 
harbor   more   perfect,  it   has   a   tenacious   clay   bottom,  with   no 
treacherous  rocks  to  threaten  the  mariner  seeking  shelter  within  it. 
In  1862  President  Abraham  Lincoln  reserved  a  strip  of  land  one 
mile  deep  and  five  miles  long  fionting  this  bay  for  a  town  site, 
amounting  to  3520  acres.     And  the  next  year  a  small  part  of  this 
reserve  was  sold  in   lots  by  the   government  at  public  auction. 
Then  a  short  time  afterward  it  became  the  seat  of  the  United 
States  customs  office  of  the  Paget  Sound  and  straits  country,  but 
held  it  only  a  few  years,  when  it  was  removed  to  Port  Townsend. 
Then  until  1890  the  town  was  in  a  dormant  state.     But  that  year 
a  boom  came  and  the  people  made  squatter  town-site  settlements 
all  over  the  entire  tract  reserved  by  President  Lincoln.    Then  they 
petitioned  the  government  to  throw  the  entire  reserved  town  site 
open  for  settlement,  which  was  done  in  1894,  Congress  having  ap- 
propriated $5000  to  survey  dnd  appraise  the  land. 

Now  around  the  shores  of  this  harbor  is  to  be  found  the  thriving 
city  of  Port  Angeles.  The  site  is  unexcelled.  Beginning  with  the 
bluflPs  overlooking  the  bay  there  is  a  gentle  and  continuous  rise  to 
the  foot-hills,  twelve  miles  away  to  the  southward,  above  which 
tower  the  white-robed  Olympics.  Almost  without  exception  every 
lot  within  the  city  limits  commands  a  view  of  both  the  water  and 
the  mountains.  Since  1890  it  has  been  the  county-seat  of  Clallam 
county. 
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GBOLOGY. 
Introdtictory  Ttemarks, 

The  high  moantaine  form  a  circular  area  forty  miles  in  diameter 
and  6000  to  8000  feet  in  height  in  the  east  central  part  of  the  pen- 
insula. They  are  alpine  in  their  central  area,  and  are  character- 
ized by  glacial  sculpture,  precipitous  slopes,  and  hi^h,  barren 
ridges,  with  intervening  prairie  lands.  From  this  central  area,  as 
has  been  stated,  the  streams  radiate  out  toward  the  coast-line  An 
all  directions,  the  radial  pattern  being  very  perfect  toward  the  coast 
region  but  less  perfect  in  the  mountain  district.  Along  with  the 
radial  drainage-courses  there  also  radiates  outward  from  the  central 
mass  a  system  of  ridges,  the  divides  between  the  stream's.  Some 
of  these  ridges  are  due  to  erosive  agencies.  Many  of  them,  how- 
ever, are  the  result  of  uplift.  Those  along  the  Strait  of  Fuca  are 
the  upturned  edges  of  fault  blocks,  the  streams  following  the  fault 
lines.  Those  radiating  out  toward  the  Pacific  are  anticlinal  folds, 
the  streams  here  occupying  the  synclines.  These  anticlinal  folds 
jut  out  to  sea  as  bold  headlands,  and  still  farther  out  as  islands 
and  reefs,  and  shallow- water  areas  known  as  'Hhe  banks."  But  to 
consider  the  region  as  a  whole,  the  surface  slopes  gently  seaward 
from  an  elevation  of  5000  feet.  The  streams,  therefore,  seem  to 
be  consequent  to  some  imaginary  surface  of  double  curvature.  As 
will  be  noted  later,  neither  volcanic  debris  nor  Tertiary  rocks  have 
been  fuund  in  the  central  mountain  mass;  nothing  but  upturned 
slates  and  sandstone  and  other  rocks  of  pre-Tertiary  age  are  found, 
and  these  pitched  to  a  vertical  position  and  the  Tertjary  of  the 
lower  country  deposited  upon  their  upturned,  eroded  edges.  It 
would  seem,  therefore,  that  the  radial  drainage  was  initiated  on 
the  domed  surface  of  a  pene-plain. 

Concerning  the  drainage  of  this  region  and  its  origin.  Doctor 
Arnold  says:^^ 

"The  drainage  of  the  region  is  radial,  the  radial  pattern  being 
very  perfect  about  the  borders  of  the  high  mountains,  while  within 
the  mountains  it  is  less  perfect.  The  streams  of  the  peninsula  are 
arranged  much  like  the  spokes  of  a  wheel,  of  whirh  the  region  of 
the  high  mountains  is  the  hub.  This  pattern  could  have  one  of 
three  possible  origins:  First,  the  drainage  was  initiated  on  a  vol- 
canic accumulation  about  a  center;  second,  the  drainage  was  ini- 
tiated on  the  domed  surface  of  Tertiary  strata,  which  has  since  been 
removed  by  erosion  ;  third,  the  drainage  was  initiated  on  the  domed 
surface  of  a  pene-plain.  By  all  of  these  hypotheses  the  streams  are 
consequent  to  some  imaginary  surface  of  double  curvature.  The 
first  is  disproved  by  the  absence  of  extensive  volcanic  material. 

16.  Bull.  G«oL  Soc  Am.,  vol.  17.  pp.  464-^466. 
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Choice  between  the  Becond  and  third  hypotheses  is  not  wise  at  this 
time,  but  there  are  fewest  difficnities  in  the  acoeptance  of  the  third 
hypothesis,  that  the  drainage  results  from  the  doming  of  a  pene- 
plain." 

To  turn  to  the  coastal  region,  it  is  found  to  consist  of  an  elevated 
terrace  resting  upon  a  wave-cut  platform,  which  extends  along 
practically  the  entire  coast  from  Freshwater  bay  on  the  strait  to 
Grandville  on  the  Pacific.  The  terrace  ranges  from  50  to  300  feet 
in  elevation,  the  average  being  about  150  feet.  It  is  composed  of 
more  or  less  resistant  rocks,  except  from  Port  Townsend  to  Fresh- 
water bay;  it  is  there  composed  of  steep  bluffs  or  more  or  less  in- 
coherent , Pleistocene  deposits  and  the  two  sand  spits  previously 
mentioned.  There  are  occasional  stretches  of  the  coast,  however 
where  the  land  slopes  gradually  down  to  the  water-line,  as,  for  in- 
instance.  at  the  mouth  of  the  Queets  river  and  from  Grandville  to 
Gray's  Harbor.  Here  the  timber  comes  down  to  higb-tide  level, 
and  the  beaches  are  strewn  with  huge  logs  which  have  been  under- 
mined by  the  pounding  tides  and  swept  into  the  tumbling  waters. 
Two  ridges  also  face  the  water-front ;  the  one  between  Crescent  bay 
and  Freshwater  bay,  the  other  between  Pysht  and  Clallam  rivers. 

The  terrace  platform  reaches  its  mnximuin  width  on  the  Pacific 
front  where  the  gentle  folds  of  the  anticlines  jut  out  to  sea,  the 
wave  action  being  more  intense  on  this  side.  The  greatest  width 
of  this  platform  is  about  two  miles,  in  the  vioinity  of  the  Flattery 
and  Bodelteh  islets  at  the  mouth  of  the  Oz^tte  river,  though  a  sec- 
ondary platform  extends  out  many  miles  further.  The  ridge  here 
from  which  i»  is  developed  seems  to  be  a  monocline.  On  the 
primary  platform  are  to  be  found  islands  in  all  stages  of  develop- 
m3nt,  from  partially  isolated  promontories  to  spike  rocks  and 
reefs.  Destruction  island,  near  the  mouth  of  the  Hoh  river,  and 
James  island,  at  La  Push,  are  the  largest  islands  along  the  coast  of 
Washington." 

17.  An  Indian  myth  of  how  the  headlands  and  promontories  of  the  Washingrton  coast  were 
formed  (Elon  Mason): 

"It  was  looK  aflTO.  when  people  were  animals  and  animals  were  people  Kwatte  was  then 
still  living:  on  earth.  He  had  his  house  on  the  beach  near  here;  but  he  did  not  fret  hardly  any- 
thing to  cat.  for  the  wolves  of  the  regrion  prowled  the  coast,  caunrht  all  the  salmon,  ate  all  the 
berries,  and  devoured  all  of  the  animals  of  the  woods,  and  grulped  down  all  the  fi.nh  egfr^  that 
floated  a.shore.  What  was  Kwatte  to  do?  One  day  the  chief  of  the  wolves  came  along^  up  the 
coas^  He  came  to  Kwatte's  house.  Kwatte  pretended  to  be  sick.  The  wolf  came  in.  lie 
made  himself  at  home.  Kwatte  let  him  atay.  That  nijcht  he  made  his  bed  at  Kwatte's  hoaae 
beside  Kwatte's  fire.  Soon  he  was  sound  asleep.  When  he  had  been  asleep  for  a  considerable 
time  he  bep-an  to  snore.  He  snored  loud  This  was  Kwatte's  opportunity.  He  would  now  g«t 
even  with  the  wolves:  and  he  would  also  have  some  m-'at  to  eat.  He  srot  his  knife;  looked  at  it 
to  see  if  it  was  {?ood  and  sharp,  then,  finding:  it  in  arood  shape,  he  went  to  the  mat  on  which  the 
wolf  was  Hleepingr  and  severed  his  head  with  one  blow.  He  then  skinned  the  carcass  and  hone 
the  skin  up  above  the  fireplace  in  his  house  to  dry.  Then  he  stored  the  meat  safely  under  his 
bed.    Then  he  went  to  sleep. 

"The  next  morning,  brigrht  and  early,  a  wolf  came  tracking  his  chief  up  the  beach.  He 
tracked  him  to  Kwatte's  house.  He  entered  the  house.  Said  he  to  Kwatte,  'Dkl  you  see  Chief 
Wolf? '  Kwatte  answered.  *  No.  I  am  sick.  I  have  not  been  out  of  my  house.  I  have  not  seen 
him.'      'But.  he  came  into  your  house.    We  tracked  him  here.'  exclaimed  the  wolf.    While  wolf 
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The  platform  hae  an  approximately  horizontal  surface,  moat  of 
which  is  exposed  at  low  tide.  This  is  usually  comparatively 
smooth,  though  occasionally  large  areas  are  covered  with  shingle 
Tock,  due  to  the  platform  truncating  soft  shale  interbedded  by  oc- 
casional hard,  thin  layers  of  sandstone. 

GEOLOGIG   STRUCTURE. 

**As  indicated  by  the  exposures  along  the  coast,  the  structural 
lines  in  the  region  from  Port  Angeles  to  Gettysburg  average  ap- 
proximately  parallel  to  the  trend  of  the  Olympics,  N.70®  W.,  S  70® 
E.;  those  in  the  Gettysburg-Clallam  Bay  territory  almost  perpen- 
dioular  to  this,  or  a  little  east  of  north,  and  those  in  the  Clallam 
Bay-Cape  Flattery  stretch  N.  30®  W.,  S.  30®  E.,  or  again  parallel  with 
the  ridges  which  extend  along  the  coast  in  thisregion.  A  syncline, 
with  its  southern  limb  resting  against  the  sandstones  south  of  Lake 
Crescent  and  its  northern  one  truncated  by  the  waters  of  thei  Strait 
of  Juan  de  Fuca,  is  the  major  structural  feature  of  the  Port  Cres 
cent- Gettysburg  region.  The  Freshwater  Bay  coal-field  is  located 
ID  the  northern  portion  of  the  trough  of  this  syncline..  A  rather 
broad  syncline,  with  its  axis  extending  in  a  northeasterly-south- 
westerly  direction,  occupies  most  of  the  territory  between  Pysht 
river  and  Clallam  Bay.  The  Clallam  Bay  coal-field  occupies  this 
synclinal  trough.  The  region  between  Clallam  Bay  and  Cape  Flat- 
tery  is  formed  by  a  great  northeast-dipping  monocline,  the  beds  of 
which  appear  to  have  a  total  thickness  of  15,000  feet."^ 

Prom  the  main  ridge  thus  formed  minor  fault  blocks  extend  out 
to  the  shore-line,  on  each  of  which  the  dip  of  the  strata  swings 
around  from  a  northeast  direction  to  a  northerly,  and  in  one  case 
to  even  a  northwesterly  dip.  The  Bahada  fault  block  is  pitched 
northeast;  the  remnininpr  fault  blocks  between  Pahada  Point  and 

and  K watte  were  talking,  the  wolf's  slave,  the  blue  jay,  had  ffone  over  to  Kwatte's  fire  to  warm 
himself.  As  he  was  spreadinff  his  hands  out  before  the  fire,  a  drop  of  something  fell  on  the  up- 
per surface  of  one  of  his  hands.  At  once  he  perceived  that  it  was  a  kind  of  oil.  He  smelled  it. 
At  once  he  recognized  it  to  have  the  same  smell  as  the  smell  of  his  master.  He  said  nothing, 
but  went  out  of  the  room.  The  oil  had  dropped  from  the  skin  that  was  drying.  As  soon  as  he 
was  out  in  the  yard  the  blue  jay  told  all  the  wolves  what  he  had  discovered;  many  wolves  had 
now  folbwed  the  track  to  Kwatte's  house.  The  blue  jay  was  crying,  mouminir  the  death  of  his 
master.  The  wolves  all  rushed  into  the  house.  Kwatte  had  anticipated  trouble,  and  had  hunff  a 
basket  of  combe  near  the  door.  As  the  wolves  entered  he  made  a  quick  move,  seised  the  basket 
of  combs,  and  before  the  wolves  could  lay  hands  on  him  he  sallied  forth  out  the  door  past  them 
and  into  the  wo<  ds  near  by  and  then  down  the  beach.  The  whole  pack  of  wolves  now  followed 
him  in  hot  pursuit  Time  and  timeaarain  they  nearly  overtook  him.  But  as  they  were  just  in 
the  act  of  seizir  g  him  he  would  take  a  comb  out  of  the  basket  and  drop  it  down  on  the  b^ph  in 
front  of  them,  thus  forming  a  point  of  land  projecting  from  the  mainland  across  the  beach  into 
the  surffinff  waves.  The  wolves,  of  course,  were  compelled  to  climb  over  the  promontories  thus 
form<<f  Many  of  them  they  climbed  over:  but  finally  they  Rave  up  the  chase.  But  Kwatte 
kept  on  running  till  he  had  stood  up  all  his  combs  on  the  beach. 

"A  \oTtg  time  afterward  he  came  back,  dressed  himself  in  the  dry  wolf  hide,  and  went  to  the 
house  of  the  wolves  and  danced  and  sanir  before  them,  thus  clad.  And  they  dared  not  touch 
him.  because  of  the  wolf-skin  dress  that  he  wore."  *" 

18.  Used  by  permission  of  the  Harrison  Publishing  Company. 

19.  (Arnokl.)    Bull  260.  U.  S.  Geol.  Surv..  p.  416. 
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the  moatb  of  the  Hoko  river  are  pitched  toward  the  northwest. 
Along  each  fault  a  small  stream  finds  its  way  to  the  Strait  of  Faca. 

Id  the  Cape  Flattery  promontory,  which  is  separated  from  the 
rest  of  the  highland  area  by  a  fanlt  and  by  the  Waatch  river,  the 
strata  are  much  broken  in  the  sandstone  districts  and  contorted  in 
the  shaly  sections,  the  shale  looking  much  like  it  had  been  ron 
through  a  giant  crimping  machine;  but  in  a  general  way  all  the 
strata  of  this  area  from  the  strait  to  the  Pacific  dip  north,  varying 
from  northeast  to  northwest.  The  higher  angle  of  dip  is  on  the 
Pacific  side.  It  here  reaches  even  sixty  degrees.  The  promontory, 
therefore,. forms  one  great  monocline. 

East  of  Waatch  strait  and  south  of  the  Clallam  Bay-Cape  Flat- 
tery monocline  is  the  western  extension  of  the  axis  of  the  Olympic 
mountains.  This  Has  been  a  line  of  disturbance,  and  consequently 
the  structure  is  quite  complex.  South  of  this  axis  and  extending 
eastward  sixty  miles  is  the  wide  synclinal  Quillayute-Ozette  trough. 
Then  along  the  coast  to  the  mouth  of  the  Hoh  river  and  extending 
from  there  to  the  Happy  lake  country,  as  we  have  seen,  is  a  ridge 
which,  from  the  mouth  of  the  Hoh  river  westward,  is  narrow  and 
ronghly  parallel  with  the  main  axis  of  the  western  extension  of  the 
Olympics,  mentioned  above.  The  dip  of  the  strata  is  also  north, 
varying  from  northeast  to  northwest.  As  a  result  of  this  change 
of  dip,  several  determinable  folds  with  northwest- southeast  axis 
are  formed,  which  now  extend  out  us  the  headlands  and  rows  of 
islands  off  the  coast.  Folds  and  intervening  synclines  ure  also  no- 
ticeable south  of  the  Hoh  river,  all  with  axis  parallel  to  the  oned 
previously  mentioned.  In  the  vicinity  of  the  mouth  of  the  Qui- 
naielt  there  is  a  prominent  syncline  developed  in  the  Pliocene 
(Arnold). 

I  FORMATIONS    IN    DETAIL. 

Geologic  Formations — The  formations  of  this  region,  so  far 
as  known,  are  as  follows:  Supposed  pre-Cretaceous,  supposed  Cre- 
taceous (tree  stages),  Eocene,  Oligocene-Miocene,  Pliocene  (two 
stages),  Pleistocene,  and  recent. 

Supposed  pre-  Cretaceous. —  Rooks  supposed  to  be  pre- Cretaceous 
in  age  are  found  in  the  central  Olympic  region ( ?)  (not  mapped);  in 
the  central  ridge  which  extends  westward  from  the  Olympics  to 
Cape  FlHttery(?)  (mapped  where  known  to  occur  as  surface  rock); 
and  on  the  Pacific  front  at  Portage  Head,  eight  miles  south  of  Cape 
Flattery,  and  at  the  Point  of  the  Arrhes,  four  miles  further  south, 
and  if  the  region  from  Point  Granville  south  to  within  a  few  mile.8 
of  Gray's  Harbor,  and  a  few  other  smaller  exposures  along  the 
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Pacific  sbore-Iine.  So  far  no  rocks  of  tbis  age  have  been  found  on 
the  north  slope  of  the  peninsula. 

In  speaking  of  the  rock  structure  Professor  G-ilman  says:^ 

'*The  country  rocks  of  the  mountains  are  syenite,  gneiss,  quarts- 
ite,  protogene,  crystalline  and  chlorite  schists,  slate  (hard,  black, 
flinty,  to  soft,  green,  talc),  shale,  sandstone,  trap  and  basalt." 

The  series  containing  the  syenite,  gneiss,  quartzite,  protogene, 
crystalline  and  chlorite- schists  is  here  placed  by  the  writer  in  the 
supposed  Cretaceous.  Its  approximate  area  is  not  known,  neither 
is  its  thickness  where  the  central  core  of  the  western  extension  of 
the  Olympics  is  exposed.  Along  the  east  and  west  axisof  the  western 
part  of  the  peninsula  at  Beaver  Falls,  on  th«  East  Clallam- La  Push 
WHgon-road,  which  is  composed  of  a  very  hard,  dark-gray  plutonic 
rock  of  more  than  10,000  feet  in  thickness.  This  core,  however,  is 
exposed  only  in  patches.  Its  greatest  thickness  is  in  the  vicinity  of 
Clallam  Peak.  Towards  Cape  Flattery  it  is  capped  with  sedimentary 
deposits.  Here  it  is  composed  of  metamorphosed  sandstone  and 
quartzite.     It  may  prove  to  be  of  Eocene  age. 

At  Portage  Head,  Point  of  the  Arches,  and  at  Point  Granville 
the  type  rock  of  this  old  series  is  conglomerate,  quartzite,  old  dia- 
base or  greenstone,  serpentine,  etc. 

This  old  series,  wherever  found,  is  much  fractured  and  faulted 
and  cut  by  quartz  veins,  which  occasionally  carry  gold  and  silver 
in  small  quantities.  The.  principal  veins  carrying  precious  metals 
are  found  in  the  Point  of  the  Arches  group  and  in  the  vicinity  of 
Clallam  Peak  and  Beaver  Falls.  An  odor  of  benzine  is  also  given 
ofiF  from  the  serpentine  and  conglomerate  rocks  of  this  group  in  the 
Point  of  the  Arches,  derived  likely  from  the  shales  that  are  found 
a  mile  further  south.  There  are  no  other  shales  or  oil-producing 
rocks  in  the  vicinity;  the  age  of  these  shales  is  in  doubt,  but  they 
are  Cretaceous  or  still  younger. 

As  a  closing  remark  on  this  formation,  the  observations  seem  to 
show  that  the  oldest  rocks  of  the  peninsula  are  those  on  the  Pacific 
coast  mentioned  above,  together  with  those  in  the  Clallam  Peak 
group  (?).  The  Pacific  coast  groups  were  islands  in  a  Cretaceous 
sea,  and  around  them  were  deposited  the  next  formation  described. 
The  western  extension  of  the  Olympic  axis,  including  the  Clallam 
Peak  group,  was  caused  by  an  upthrust  movement  along  this  line 
at  or  near  the  close  of  Miocene  times.  Where  the  mainland  mass 
was  in  pre-Cretaceous  times  cannot  be  even  suggested  at  this  time. 

Suppo8*'d  Cretaceous, — There  are  three  grou[)s  of  rocks  which 

-rmphic  Maflrazine.  vol.  7.  1896,  p.  188. 
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are  here  placed  in  the  supposed  Cretaceous  list:  The  soft  to  hard 
green  slate  (talc)  of  the  upper  Bogachiel  country;  the  hard  gray 
sandstone  and  flinty  slates  of  the  north  slopes  of  the  Olympics; 
and  the  pre-Oligocene  rocks  on  the  Pacific  coast  not  given  in  the 
previous  supposed  preCretaceous  list.  The  correlation  is  based  on 
the  stratigraphic  position  and  the  litbologic  character  of  the  rocks. 
The  green  talc  series  is  found  in  the  Bogachiel  valley  near  the 
head  waters  of  that  stream.  It  is  several  thousand  feet  in  thick- 
ness. For  the  most  part  it  is  a  soft  slate  interbedded  with  gray 
sandstone  and  some  shale.  It  is  pitched  nearly  to  a  vertical  posi- 
tion, with  a  trend  of  dip  between  a  southeast  and  a  northwest  and 
an  east  and  west  direction  in  the  region  visited.  The  next  forma- 
tion described  above  is  superimposed  upon  it.  It  extends  to  the 
Hoh  valley  and  likely  to  the  region  of  the  glaciers,  judging  from 
the  milky-colored  sediment  in  the  glacial  waters  of  the  Hoh  river. 
It  is  also  found  unconformably  beneath  the  supposed  Cretaceous 
sandstone  series  of  Johnson  Point  on  the  const  north  of  the  mouth 
'  of  the  Quillayute  river.  It  is  in  this  formation  that  the  Bogachiel 
and  Hoh  rivers  have  cut  their  respective  cafion-like  channels.  No 
foesils  were  found  in  this  formation.  On  account  of  its  reaching 
its  greatest  development  in  the  Bogachiel  valley,  it  is  here  termed 
the  Bogachiel  formation. 

The  second  group  of  supposed  Cretaceous  rocks  extends  from 
the  Eocene  exposures  near  Port  Crescent  south  to  about  four  miles 
south  of  the  JSoleduck  Hot  Springs.  At  the  north  it  ia  mostly 
hard  gray  sandstone;  but  nearing  the  Soleduck,  and  between  the 
tributaries  of  that  stream,  it  is  for  the  racist  part  a  flinty,  dark-col- 
ofed  slate,  though  soft  carbonaceous  shales  are  found  exposed  on 
the  south  slope  of  the  ridg^-  which  sepafHtes  the  main  channel  of 
the  Soleduok  from  its  northern  fork.  On  weathering  the  flinty 
slate  takes  on  an  iroti-rust  ctjlor  In  this  region  it  was  found  that 
the  nucleus  of  all  the  ridges  was  tluH  flinty  slate;  the  streams  have 
cut  their  channels  in  the  softer  sandfltones  and  shales.  From  the 
Soleduck  S[)rinkrs  south  to  tlm  top  of  the  Soleduck-Bogachiel  di- 
vide the  formation  is  alternating — very  hard  to  soft  shnle  and 
sandstone.  The  rocks  are  raised  nearly  to  vertical  position,  the 
trend  being  nearly  east  and  west.  Sc^uth  of  the  river  about  20,000 
feet  of  continuous  rock  are  exposed  on  the  surface;  and,  the  rock 
standing  practically  on  end,  its  thickness  would  be  about  the  same 
number  of  feet.  North  of  the  Soleduck  the  thickness  of  the  rock 
must  be  as  great  or  greater,  but  its  approximate  thickness  could 
not  be  determined,  as  the  country  is  much  broken  by  faults.     And 


/5" 

-I— 


MO 


■Utfii 


rectiy  opposite  to  tbe  dit>  ox  uie  nnai  ot  ita 
faultinflr. 

-11 


this  I 


>  to  be  due  to  'mom  local 


11 

a] 

St 

a! 

P 

tl 

h 
n 

a  .  . 

t;  .-."  -;  .  ' 

a 

t     .•  V-  • 

t  "■•  -  . 

1  ' . 

a  ■ 

'  c 

8 

<  .  -  .    -      ■   ■  -7^ 

i  .  /■  '":. 

Si 
\  ^  ■-■'■"'" 

i 
I 
1 


not  bo  deterniined,  ns  the  country  is  much  broken  by  faults.     Ana 


Geological  Papers.  161 

the  faulting  still  continues;  the  present  ridges  contain  great  cracks 
and  fissures,  often  miles  in  length,  and  show  every  sign  of  even 
recent  earthquake  disturbances. 

Below  is  a  partial  section  of  the  rock  of  the  ridge  which  sepa- 
rates the  Soleduck  from  its  north  branch  ( the  North  Fork )  600 
yards  above  the  bridge  on  the  government  trail,  beginning  on  its 
down-stream  side : 

Gray  sandstone 100  feet. 

Very  flinty,  dark  slate,  weathering  to  an  iroh-rust  brown,  120    * ' 

Gray  sandstone 40    " 

Dark  slate,  often  having  the  luster  of  hard  coal 300    " 

Gray  sandstone 20    " 

This  formation  is  seen  to  dip  under  the  Eocene  of  the  Port  Cres- 
cent region(?).  In  two  summers  the  writer  was  unable  to  find  a 
fossil  in  it.  For  convenience  this  formation  will  hereafter  be  called 
the  Soleduck  formation. 

The  third  group  of  supposed  Cretaceous  rocks  is  exposed  on  the 
Pacific  coast  and  extends  as  a  narrow  strip  from  about  two  miles 
south  of  the  Ppint  of  the  Arches  to  near  Cape  Elizabeth  on  its 
northern  side.  It  consists  of  coarse  gray,  often  very  massive  sand- 
stone, with  occasional  zones  of  dark  shale,  which  is  coal-bearing  in 
a  few  places,  though  the  veins  are  always  thin.  A  conglomerate 
rock  is  also  found  interbedded  in  the  formation  now  and  then. 
This  formation  also  extends  to  the  islands  ofip  the  coast.  The  axis 
of  the  uplift  has  a  general  southeast- northwest  trend,  correspond- 
ing roughly  to  the  coast- line  and  the  trend  of  the  dip  of  the  strata, 
which  dip  in  a  general  way  to  the  northeast,  varying  locally  to  a 
northwest  dip  in  many  places.  The  angle  of  the  dip  varies  from 
thirty  degrees  to  sixty  degrees,  averaging  about  forty-five  degrees 
in  the  vicinity  of  La  Push.  The  formation  extends  inland,  from  a 
mile  in  the  vicinity  of  Ozette  lake  to  about  two  miles  at  Johnson 
Point,  while  south  of  the  Quillayute  river  it  widens  eastward. 

From  the  furthest  island  off  the  coast  to  the  most  northerly  limit 
inland  of  this  formation,  on  a  line  at  right  angles  to  the  trend  of 
the  dip  of  the  strata,  the  distance  is  about  six  miles.  The  average . 
dip  being  forty-five  degrees,  this  would  give  more  than  15,000  feet 
as  the  thickness  of  the  rock  thus  exposed,  10,000  feet  of  which  is 
in  the  submerged  platform.  ^* 

The  series  is  characterized  by  its  having  calcite  veins  running 
through  it  in  all  directions.     These  are  abundant  in  nearly  all  ex- 

21.  One  of  the  islands  off  the  coast  is  characteristic  for  having  its  strata  dip  WMithwest.  di- 
rectly opposite  to  the  dip  of  the  strata  of  its  sister  islands;  this  seems  to  be  due  to  soms  local 
faulting. 
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posares,  but  are  most  pronouDoed  in  the  rooks  of  the  islands  off 
the  ooast,  especially  in  those  exposed  in  the  Jagged  island  group. 

Indications  of  oil  are  very  noticeable  in  the  soft  gray  sandstone 
of  this  series  about  a  mile  south  of  the  Point  of  the  Arches,  and 
also  at  several  locations  on  the  coast  south  of  the  Quillayute  river. 
Oil-springs  also  occur  on  Hoh  head  a  mile  north  of  the  mouth  of 
the  Hoh  river.  Oil  is  also  said  to  have  been  found  at  several  places 
down  the  coast  south  of  the  Hoh. 

This  formation  may  be  a  continuation  of  the  sandstone  series  of 
the  Olympic  region;  but  lack  of  time  has  prevented  the  writer  from 
making  a  detailed  examination  of  the  middle  Soleduck-Bogachiel 
country.  The  formation  seems,  however,  to  continue  as  a  ridge  to 
the  mountains,  as  the  divide  between  the  Hoh  and  the  eastern 
tributaries  of  the  Quillayute. 

This  formation  is  not  a  continuous  wall  along  the  coast  farther 
west  than  the  mouth  of  the  Quillayute  river.  From  that  point 
northwestward  it  has  been  broken  through  by  streams  and  the  sea 
at  different  times  till  now  it  represents  'island"  patches  surrounded 
on  three  sides  by  unlithified  material  and  on  the  front  by  the  sea. 
They  were  islands  in  the  Pliocene  and  Pleistocene  times,  as 
will  be  stated  later;  now  they  are  often  mere  headlands,  penin- 
sulas or  semi-islands,  where  the  later  deposits  have  not  been  entirely 
removed  from  them  so  that  they  again  stand  out  from  the  coast  as 
islands.  They  are  the  last  remnants  of  this  supposed  Cretaceoue 
ridge.  To  consider  them  as  a  whole,  they  may  be  termed  **  monad- 
nocks." 

Eocene:  Crescent  Formation. — This  formation  has  a  very  limited 
exposed  area.  It  comprises  only  the  region  in  the  vicinity  of  Crescent 
Bay  and  the  prominent  ridge  which  extends  along  the  coast  from 
this  bay  east  to  Freshwater  Bay  and  some  of  the  ridges  that  lie 
west  of  the  south  half  of  Lake  Crescent  (?).  It  is  composed  of 
volcanic  material  throughout.  Its  lowest  exposure  is  on  Tongue 
Point,  on  the  west  side  of  Crescent  Bay,  though  the  base  of  the 
formation  is  not  there  exposed.  There  it  is  black  massive  basalt 
some  200  feet  in  thickness.  Superimposed  upon  the  basalt  are 
about  200  feet  of  greenish  basalt  tuffs  and  tufaceous  sands.  And 
superimposed  upon  this  series  are  again  200  feet  of  black  vesicular 
basalt;  the  whole  likely  representing  several  surface  flows.  A 
Freshwater  Bay  section  also  gives  600  feet  of  basalt  and  massive 
basalt  tuff  at  base  of  exposure.  On  this  are  exposed  400  feet  of 
thin-bedded  green   tuff,  over  which  are  superimposed  200  feet  of 
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black  vesicular  basalt.  Another  small  exposure  is  also  found  on 
the  coast  about  a  mile  west  of  Tongue  Point. 

The  age  of  this  series  of  rocks  is  easily  determinable.  The 
roughly  bedded  tuffs  in  their  upper  portion  are  fossiliferous.  In 
them  Doctor  Arnold  found  VenericardiaplanicostahHrnsik,  lur- 
ritella  uvasana  Conrad,  lind  other  characteristic  fossils  which  in- 
dicate  the  Eocene  age  of  the  series  and  its  general  contemporaneity 
with  the  Tejon  of  California.*^ 

This  volcanic  formation  is  very  extensive,  but  is  mostly  covered 
up  with  later  deposits;  the  conglomerate  series  of  the  next  forma- 
tion above  it,  even  to  Cape  Flattery,  is  made  up  in  part  of  fragments 
of  basalt  and  basalt  tuff,  and  is  the  only  volcanic  rock  exposed  in 
situ  in  the  region.  The  portion  exposed  is  separated  from  the  later 
rocks  by  an  erosive  period  and  by  faults. 

Oligocene- Miocene:  Clallam'^  Formation, — This  formation  is 
extensive  and  is  found  superimposed  upon  the  Eocene  and  older 
rocks  from  Freshwater  Bay  to  Cape  Flattery  along  the  Strait  of 
Fuca,  extending  to  the  Pacific  in  the  Cape  Flattery  promontory.^ 
It  is  composed  of  conglomerates,  sandstones,  and  shales,  the  latter 
two  being  rich  in  fossils.  The  conglomerates  are  found  mostly  at 
the  base  and  near  the  top  of  the  series  along  the  strait  and  in  the 
middle  of  the  Cape  Flattery  series.  A  generalized  section  of  this 
formation,  from  Freshwater  Bay  toWaatch  Strait,  by  Doctor  Arnold, 
gives  the  following  :^ 

Coal-bearing  coarse  sandstones  and  conglomerates . .      500  feet. 

Massive  gray  shales  and  fine  gray  sandstones 1,300    ** 

Fine  gray  shale,  massive  at  top,  thin-bedded  below,      976    " 
Coarse  conglomerates,  with  occasional   sandstone 

layers  and  lenses 875    " 

Total 3,650  feet-f . 

And  the  Waatch-Neah  Bay  section  gives  15,000  feet  of  conform- 
able strata,  all  of  which  seem  to  belong  to  this  age  of  rocks. 

Along  the  coast  the  shales  occur  principally  in  the  middle  of  the 
series.  In  the  vincinity  of  Crescent  lake  they  seem  to  be  wanting 
altogether;  the  walls  of  the  lake  where  examined  at  the  eastern 
terminus  of  the  lake  were  composed  of  a  dark-colored  coarse  to 

22.  Bull.  Geol.  Soc.  Am.,  vol  17.  p.  460. 

23.  Following  Doctor  Arnold,  it  is  deemed  best  to  ase  the  aboye  term,  as  the  separation  of 
the  two  members  of  the  arroup  will  necessarily  hare  to  be  made  on  paleontoloffical  ffroonds,  and 
the  writer  does  not  feel  that  material  enooffh  baa  baea  edlaetad  to  mako  that  possible  at  the 
present  time. 

24.  Since  this  paper  was  written  a  foaatt,  *"  t  «lia]a 
on  the  Pacific  front  three  miles  south  of  ^-^  *-  ^oi 
well  prospect.    This  woald  seem  to  pwr 

cene.  at  least  all  the  roeka  abow  thm  f^ 

25.  Coal  in  Clallam  eottBtTt  W 
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gravellyj^sandstone,  approaching  the  conglomerate  stage.  From 
Grettysburgl westward  in  from  the  coast  a  few  miles  to  the  top  of 
the  divide  the  country  rook  is  generally  shale;  along  the  East  of 
Clallam-La  Push  wagon-road  it  is  the  country  rock  from  a  mile 
south  of  East  Clallam  the  whole  distance  to  the  summit  of  the  di- 
vide. This  shale  at  its  base  is  thinly  beddad  and  plainly  laminated, 
but  higher  up  in  the  series  becomes  almost  massive  clay,  while  in 
the  disturbed  central  region  it  becomes  a  hard  slate  or  ** slag-like" 
rock. 

The  whole  region  from  near  Port  Crescent  to  Gettysburg  ex- 
poses  shale.  This  contains  nodules,  boulders  and  concretions  of 
flint;  sometimes  the  flint  forms  a  partial  stratum.  The  shale  is 
dark  brown  on  exposed  surfaces;  otherwise  irony  gray.  An  over- 
thrust  is  shown  in  these  beds  about  a  mile  west  of  Gettysburg; 
and  near  that  place  hydrogen  sulfid  gas  was  noticed  to  be  escap- 
ing from  cracks  in  the  shale.  Sandstone  dikes  also  cut  the  shale 
now  and  then  in  the  region  between  Twins  and  Pysht;  these  are 
likely  derived  from  the  interbedded  sandstone. 

Where  the  Hoko  river  cuts  its  cafion  through  the  Olympic 
axis,  it  exposes  hard  slate,  shale  and  sandstone.  The  block  of  slate 
east  of  the  river  here  dips  generally  to  the  northeast.  On  the 
ridge  the  dip  is  only  about  ten.  degrees;  but  as  the  straits  are 
.  ueared  it  becomes  steeper  and  steeper,  reaching  even  seventy  de- 
grees in  some  places.  From  the  main  ridge  here  several  cross- 
ridges  extend  southward,  apparently  of  the  same  formation. 

From  the  Sekiu  river  a  mile  and  a  half  in  from  the  straits  there 
runs  a  ridge  northward  to  Neah  Bay,  with  northeasterly  dipping 
strata.  The  rock  in  the  center  of  this  ridge  is  a  dark,  very  hard, 
•*slag-like  rock,"  between  a  flint  and  a  slate. 

The  basal  conglomerate  is  usually  very  hard  and  is  composed  of 
pebbles  and  cobbles  of  granite,  gneiss,  quartzite,  jasper,  agate, 
black  to  green  slate,  and  volcanic  rock,  mostly  basalt  and  basalt 
tuffs.  In  the  upper  conglomerate  series  the  volcanics  are  mostly 
wanting. 

The  sandstones,  for  the  most  part,  are  thin- bedded,  hard,  and  re- 
sistant to  erosion.  At  East  Clallam  they  are  immediately  below 
the  upper  conglomerateH,  and  in  the  Cape  Flattery  promontory 
they  are  found  at  the  base  and  near  the  top  of  the  formation.  They 
are  quite  fossiliferous,  especially  at  Gettysburg  and  East  Clallam. 
In  them,  especially  at  Slip  Point,  fragments  of  coal  are  found  and 
thin,  taperiugout  layers  of  impure  coal  of  the  lignitic  type  are  occa- 
sionally met  with;  while  towards  Pillar  Point  from  East  Clallam 
are  the  Clallam  coal-beds  of  this  formation,  a  mention  of  which 
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will  be  made  later.  The  soattered  fragments  of  ooal  in  the  Band- 
stone  seem  to  have  been  formed  from  driftwood;  each  fragment  of 
coal.  BO  formed  seems  to  have  been  a  fragment  of  a  log  or  stump 
isolated  from  >all  other  coal-producing  material. 

About  a  half-mile  up  the  Sekiu  river,  and  at  several  places  along 
the  coast  from  the  mouth  of  that  river  to  Neah  Bay,  a  massive 
sandstone  was  observed  which  contains  concretions  of  fine,  very 
hard,  bluish-gray  sandstone  containing  fossils;  some  of  the  concre- 
tions also  contain  pyrites  of  iron.  The  concretions  resemble  Doctor 
Newcomb's  "boulders"  of  the  Carmanah  Point  formation  on  Van-  , 
couver  Island  adjacent;^  and  as  the  fossils  are  similar  it  is  likely 
that  the  formations  are  the  same.  In  the  sandstone  series  here, 
especially  in  that  exposed  along  the  Sekiu,  there  are  occasionally 
small  veins  of  coal,  a  sort  of  "decayed  vegetation."  The  veins  ex- 
posed are  too  small  and  the  coal  is  too  poor  in  quality  to  ever  pay 
to  handle. 

The  cap-rock  from  the  Sekiu  to  Neah  Bay  is  very  coarse,  dark- 
colored  sandstone  to  a  very  massive  gravelly  rock,  approaching  the 
conglomerate  stage.  Underneath  it  is  a  gray  to  yellowish  finer- 
grained  sandstone,  superimposed  upon  the  shale  series  previously 
mentioned. 

West  of  Waatch  Strait  to  Cape  Flattery,  on  the  strait  side,  the 
formation  is  thin-bedded  to  massive,  hard,  iron-gray  to  rusty-brown 
slate  and  sandstone,  and  on  the  Pacific  side  it  is  mostly  dark  gray 
slates  and  thin-bedded  sandsone,  while  in  the  central  area  and  ap- 
parently forming  the  core  of  the  promontory  are  coarse  sandstones 
and  gravelly  and  coarse  conglomerates.  The  latter  seem  to  be 
almost  wholly  made  up  of  volcanic  material.  Whether  the  cement- 
ing  material  was  volcanic  also  could  not  be  determined.  The  bulk 
of  the  mass  was  mostly  angular  blocks,  all  of  volcanic  origin.  There 
were  volcanic  bombs  and  basalt  fragments  that  were  easily  recog- 
nized. The  basalt  fragments  showed  beyond  doubt  that  they  had 
been  cooled  on  a  land  surface.  Almost  all  had  vesicular  spaces, 
some  of  which  are  now  filled  with  calcium  carbonate.  As  the  vol- 
canic material  of  this  region  seems  to  have  all  been  ejected  in 
Eocene  times,  it  is  quite  possible  that  the  shales  and  sandstones  to 
the  westward  of  this  conglomerate  series  will  prove  to  be  EJocene 
in  age. 

Note. — The  finding  of  a  fossil,  Thyasira  hisecta  Con.,  on  the  ^ 
Pacitic  front,  as  has  been  previously  noted  in  a  foot-note,  shows 
that  this  formation  rims  the  QuiHayute  synclinal  trough. 

tS.  Itoriam.  Unir.  CaL.  Ball.  Dept  G«oL.  vol  2.  No.  8.  p.  102. 
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FOSSILS  FROM  THE  OLIGOCENE-MIOCENE  OF  WASHINGTON  .ON 
THE  STRAIT  OF  JUAN  DE  FUCA. 

So  far  as  the  writer  can  learn,  these  are  the  first  fossils  ever  de- 
scribed from  this  region;  and  the  only  fossils  so  far  described 
that  resemble  them  are  the  Astoria  ( Oregon )  fossils  of  Conrad,'^ 
and  possibly  those  of  the  Sooke  District,  and  of  Carmanah  Point 
of  Vancouver  Island.^® 

The  arrangement  of  the  species  and  the  respective  numbers  of 
the  families  given  are  after  Arnold.* 

In  this  treatise,  as  in  that  of  the  Pliocene  shells  later,  the  meas- 
urements of  the  respective  shells  are  given  in  millimeters,  unless 
otherwise  stated,  and  the  number  of  the  shell  given  in  the  plate 
is  the  number  of  the  description  of  the  same.  Ail  the  shell  draw- 
ings are  natural  size,  unless  otherwise  stated.  The  illustrations 
are  from  drawings  by  my  wife,  Mrs.  Otilla  A.  Reagan. 

The  locality  from  which  each  shell  was  obtained  is  stated  in  the 
description  of  that  shell. 

In  submitting  the  shell  descriptions,  the  writer  wishes  to  thank 
Doctor  Branner  of  Stanford  University  for  the  free  use  of  the 
books  of  his  large  geological  library;  and  especially  the  volumes  of 
the  Pacific  Railroad  Report  and  those  of  the  Wilkes's  Exploring 
Expedition;  also  Gabb's  two  volumes  on  the  Palaeontology  of  Cali- 
fornia*® and  Mr.  Ralph  Arnold's  Monograph  on  the  Paleontology 
and  Stratigraphy  of  the  Marine  Pliocene  and  Pleistocene  of  San 
Pedro,  California.'** 

FOSSILS   FROM   THE   CLALLAM    FORMATION. 

List  of  fossils  obtained  from  the  lower  clay  shales  exposed  near 
Gettysburg,  Wash.: 


Obtained  by  the  writer, 
Solemya  ventricosa  Conrad. 

Yoldia  impressa  Conrad. 

Thracia  trapezoides  Conrad. 


Obtained  by  Doctor  Arnold,'^* 
Solemya  rubroradiata  Conrad. 
Leda  sp. 
Nucula  sp 

Pecten  clallamensis  Arnold. 
Pecten  waylandi  Arnold. 


27.  Am.  Jour.  Sci..  vol.  55.  1848.  pp.  432.  433.  fiffs.  1-14:    and  Wilkes's  Exploring  Expedition, 
vol.  X.  pp.  722-730.vpl8.  17-20. 

28.  Univ.  Cal.  Geol..  vol.  2.  No.  3.  pp.  101-108. 

29.  Mem.  Cal.  Acad.  ScL.  vol.  lU.  1908. 

30.  Pal.  Cal..  vol.  I.  1864:  vol.  II.  1869. 

31.  Loc.  cit. 

;J2.  Geol.  Soc  Am.,  vol.  17.  pp.  451-468.  pla.  66-68.  1904. 
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Obtainsd  by  the  writer, 
Phacoides  acutilineatua  Conrad. 
Venus  (Chione)  veepertina  Conrad. 
Venus  (Chione)  angustifrons  Conrad. 
Tellina  albaria  Conrad. 
Mactra  gibbeana  Meek. 
Dentaliom  substriatom  Conrad. 


Polynices  (Neverita)  reclusiana  Pe- 
tit 
Polynices  (Neverita)  saxea  Conrad. 
Polynices  (Lunatia?)  olympidii  n.  s. 
Oyrodes  aff.  dowelli  White. 

Doliuih  petrosum  Conrad. 
Dolium  biliratom  Conrad. 
Chrysodomus  gettysburgensis  n.  s. 
Purpura  canaliculata  Ducal. 

?  Macrocystis  cf .  pyrifera?. 

List  of  fossils  from  the  sandston 
Obtained  by  the  tvriter, 
Solemya  ventncosa  Ck>nrad. 

Nucula  (Acila)  castrensis  Hinds. 
Nucula  (Acila)  gettysburgensis  n.  s. 
Phacoides  acutilineatus  Ck>nrad. 

Venus  (Chione)  mathewsonii  Gabb. 
Venus  (Chione)  temblorensis  Ander- 
son. 
Pellina  albaria  Conrad. 

Mactra  gibbsana  Meek. 
Dentalium  substriatum  Conrad. 


Obtained  by  Doctor  Arnold. 
Phacoides  acutilineatua  Conrad. 


Tellina  sp. 

Dentalium  substriatum  Conrad. 
Fusus  sp. 

Marginella  or  Erato  sp. 
Natica  sp. 


Polynices  (Neverita)  reclusiana  Petit. 
Polynices  (Neverita)  saxea  Conrad. 
Polynices  (Lunatia?)  olympidii  n.  s. 
Trocbita  inornata  Gabb. 
Olivella  pedroana  Conrad. 


?  Macrocystis  eir 


Perissolax  sp. 


Aturia  cf .  ziczac  Sowerby. 

18  (upper)  horizon  of  Gettysburg: 

Obtained  by  Doctor  Arnold, 
Solemya  rubroradiata  Conrad. 
Leda  sp. 

Nucula  sp. 

Phacoides  acutilineatus  Conrad. 

Cytherea  cf .  vespertina  Conrad. 


Tellina  (Ang^lus)  sp. 

Thracia  cf .  trapezoides  Conrad. 


Cylichna  petrosa  Conrad. 
Dolium  petrosum  Conrad. 
Fusus  sp. 
Natica  sp. 


Perissolax  (?)  sp. 
Pleurotoma  sp. 
Scalasp. 
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List  of  fossils  from  the  lower  horizon,  exposed  at  East  Clallam: 


Obtained  by  the  writer. 
Nacala  (Acila)  castrensis  Hinds. 
Yoldia  impressa  Conrad. 

Phacoides  acutilineatus  Ck>nrad. 
Venus  (Chione)  ancrustifrons  Conrad. 

Venus  (Chione)  olsrmpidea  n.  s. 
Venus  (Chione)  clallamensls  n.  s. 

Saxidomus  gribbosus  Gabb. 


Tellina  arctata  Conrad. 

Tellina  arctata,  var.  Juana,  n.  var. 

Tellina  clallamensis,  n.  s. 

Mactra  gibbsana  Meek. 

Teredo  sp. 

Teredo  bulbosus  n.  s. 

Dentalium  substriatum  Conrad. 


Obtained  by  Doctor  Arnold, 


Area  sp. 

Venus  (Chione)  aff .  temblorensis 
Anderson. 


Cytherea  cf .  vespertina  Conrad. 

Pecten  fucanus  Dall. 
Pecten  propatulus  Conrad. 
Tellina  arctata  Conrad. 


Fusus  oregonensis  Conrad. 
Natica  sp. 


Sigaretus  scopulosus  Conrad. 


Polyniees  (Neverita)  saxea  Conrad. 
Polynices  (Lunatia?)  olympidii  n.  s. 

Trochita  inomata  Gabb. 
Pisania  clallamensis  n.  s. 
?Macrocystis  cf.  pyrifera?. 

List  of  fossils  from  the  middle  horizon  exposed  at  East  Clallam : 
The  fossils  are  found  in  a  dark-colored  slate  (shale)  and  slaty 
sandstone  to  a  very  hard,  dark-colored,  massive  sandstone,  contain- 
ing fragments  of  coal  and  charred  wood;  the  color  of  the  rock  is 
due  to  its  bituminous  constituents: 
Obtained  by  the  writer, 

Yoldia  impressa  Conrad. 

Pectunculu8  patulus?. 

Pecten  (Chlamys)  fucanus  Dall?. 

Pecten  (Chlamys)  wattsi,  var.  Mo- 
rani  Arnold?. 

Pecten  ( Pantinopecten)  propatulus 
Conrad?. 

Venus  (Chione)  clallamensis  n.  s. 

Tellina  arctata  Conrad. 

Tellina  clallamensis  n.  s. 

Metis  alta  Conrad. 

Mactra  gibbsana  Meek. 

Dentalium  substriatum  Conrad. 

Polynices  (Neverita)  saxea  Conrad. 

Sigaretus  scopulosus  Conrad. 

?Macrocy8tis  cf.  pyrifera?. 
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List  of  fossils  from  near  the 
posed  at  East  Clallam,  Wash., 
Obtained  by  the  writer. 

Venus  (Chione)  clallamensis  n.  s. 
Telliaa  arctata  Conrad. 
Mactra  gibbsana  Meek. 

Panopea  generosa  Gould. 


Dentalium  substriatum  Conrad. 


top  of  the  Clallam  formation  as  ex- 
in  the  vicinity  of  the  lighthouse: 
Obtained  by  Doctor  Arnold. 
Chiotle  aff.  temblorensis  Anderson. 

Tellina  sp. 

Mactra  sp. 

Mytilus  aff.  mathewsonii  Gabb. 

Panopea  generosa  Gould. 

Pecten  fucanus  Dall. 

Phacoides  acutilineatus  Conrad. 

Crepidula  prserupta  Conrad. 

Dentalium  substriatum  Conrad. 

Fusus  sp. 

Scala  (Opalia)  sp. 
Polynices  (Neverita)  saxea  Conrad. 
Pisania  clallamensis  n.  s. 
?Macrocystis  cf.  pyriferaT. 

List  of  fossils  from  the  upper  beds  of  the  Cape  Flattery  seotion. 
Mr.  Arnold's  species  are  from  the  mouth  of  the  Sekiu  river;  the  fos- 
sils obtained  by  the  writer  are  from  a  point  on  the  coast  five  miles 
east  of  Neah  Bay,  Washington: 


Obtained  by  the  writer. 


Nucula  (Acila)  gettysburgensis  n.  s. 
Yoldia  impressa  Conrad. 

Phacoides  acutilineatus  Conrad. 
Phacoides  cf.  nuttallii  Conrad. 
Thyasira  bisecta  Conrad. 


Obtained  by  Doctor  Arnold. 
Cardium  aff.  quadrigenarium  Conrad. 
Leda  sp. 
Mactra  sp. 
Nucula  sp. 


Yoldia  sp. 


Tellina  aff.  bodegensis  Hinds. 

Cancellaria  sp. 

Cylichna  sp. 

Dentalium  sp. 

Fusus  sp. 

Natica  sp. 
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DESCRIPTION  OF  FOSSILS  OBTAINED  BY  THE 
WRITER. 

MOL.LUSCA. 

Class  Pelecypoda  ;  Order  Prionodesmacea« 
Family  I  Solemyacid^  ;  Genus  Solemya  Lam. 

Shell  Soleniform,  equivalve,  low-beaked,  edentulous,  gaping. 

1.    Solemya  ventricosa  Conrad.    Plate  I,  fig.  1. 

Solemya  ventricosa  Con.     Wilkes's  ^Expl.  Exped.,  vol.  X,  p.  723,  pi.  17,. 
figs.  7-8. 

Conrad's  desoriptioij:'^  "Oblong,  ventricose;  dorsal  and  ventral 
margins  straight  and  parallel ;  anterior  side  narrowed,  the  margin 
orbiculate  ;  posterior  margin  scalloped ;  the  interior  half  truncated 
obliquely  inward ;  beaks  distant  from  the  anterior  extremity;  lat- 
eral surface  smooth,  radiated  with  narrow  bands." 

This  is  a  very  common  species  in  both  the  upper  and  lower 
series  of  the  Oligocene-Miocene  rocks  at  Gettysburg,  Wash.,  but  is 
most  abundant  in  the  upper  series. 

Miocene  at  Astoria  Ore.  ( Conrad ) ;  Oligocene-Miocene,  Gettys- 
burg, Wash.  ( Reagan ) . 

Superfamily  Nuculacea;  Family  VI  NuLULiDiE;  Genus iVt«nAia Lamarck. 
"Shell  trigonal,  with  the  umbones  turned  towards  the  short  pos- 
terior side;  smooth  or  sculptured;  epidermis  olive;  interior  pearly: 
margins  crenulated;  hinge  with  prominent  internal  cartilage-pit, 
and  a  series  of  sharp  teeth  on  each  side;  pallial  line  simple.  Type, 
Area  nucleus  Lam.''     (Arnold.) 

Subgenus  Acila  H.  &  A.  Adams. 
Shell  with  divaricate  structure. 

2.     Nucula  (Acila)  castrensis  Hinds.     Plate  I,  flg.  2. 

Nucula  castrensis  Hinds,  Proc.  Zool.  See. ,  1843,  p.  9S;  also,  Hinds  Voy.  Sul- 
phur, p.  61,  pi.  17,  fig.  5. 
Nucula  (Acila)  castrensis   H.  &  A.  Adams,   Genera.   Rec.  Moll.,  vol.  2,  p. 

545. 
Nucula  divaricata  Con.,  Wilkes's  Expl.  Exped.,  vol.  X,  p.  725,  pi.  18,  fig. 

6;  also.  Am.  Jour.  Sci.  1848,  p.  432,  fig.  1. 
Nucula  decisa  Con..  P.  R.  R.  Rept.,  vol.  V,  p.  222,  pi.  3,  fig.  19. 
Nucula  conradi  Meek,  Smithsonian  Check  List  (fide  Gabb,  Pal.  Cal.,  vol. 

11,  1869,  p.  102). 
Acila  castrensis  Hinds,  Cooper,  7th  Ann.  Rept.  Cal.  St.  Min.,  1888,  p.  227; 

Williamson,  Proc.  U.  S.  Nat.  Mus.,  vol.  XV,  1892,  p.  192.     Dall,  Trans. 

Wagner  Inst.  Sci.,  vol.  Ill,  1898,  p.  572. 
Acila  lyalli  Baird  {fide  Carpenter,  Brit.  Assn.  Rept.,  1863,  p.  644). 
Nucla  (Acila)  castrensis  Hinds,  Arnold,  Mem.  Cal.  Acad.  Sci.,  vol.  Ill,  pp. 

95.  96. 

33.  Loc.  Cit. 
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Shell  small,  subovate  to  trigonal  and  sabrhomboidal,  convex,  of 
medium  thicknesfi;  beaks  posterior  to  center,  tamed  posteriorly; 
posterior  end  short,  obliquely  truncated  \  anterior  end  long,  rounded ; 
surface  marked  by  divaricating  striae;  binge  with  numerous  sharp 
teeth  on  each  side  and  with  prominent  internal  cartilage- pit. 

This  is  a  very  variable  species;  its  range  covers  the  entire  Ter- 
tiary series  represented  in  this  region,  though  it  is  rare  in  the  011- 
gocene-Miocene  formation  along-  the  Strait  of  Fuca.  It  is  very 
abundant  in  the  Quillayute  Pliocene.  Specimen  figured  is  from 
the  Quillayute  formation.** 

Living:  Sitka  to  San  Diego  (Cooper);  Puget  Sound;  Quilla- 
yute Bay  (Reagan). 

Pleistocene:  San  Pedro  (Arnold);  San  Diego  to  Santa  Barbara 
(Cooper;  Gabb). 

Pliocene:  San  Fernando  (Gabb;  Cooper);  San  Diego  well 
(Cooper);  San  Pedro,  Cal.  (Arnold);  Quillayute,  Wash.  (Rea- 
gan)- 

Miocene:  Astoria,  Ore.  (Conrad;  Cooper;  Gabb);  Martinez; 
Griswold's,  San  Benito  qounty,  California  (Cooper). 

Oligocene-Miocene:  Blakely,  near  Seattle,  Wash.  (Arnold); 
Gettysburg,  East  Clallam,  Wash.  (Reagan). 

8.  *  Nucula  (Acila)  gettysburgensis  n.  s.    Plate  I,  fig.  3. 

Shell  resembling  i\^.  (Acila)  castrensis  Hds.  but  much  larger. 
Shell  trigonal,  convex,  medium  thickness;  umbones  considerably 
posterior  to  center,  turned  posteriorly,  posterior  end  16,  anterior 
extremity  24.5  from  umbones;  posterior  end  short,  truncated,  con- 
cave back  of  umbones;  anterior  end  rounded  to  arcuate,  forming 
an  acute  angle  with  the  anterior  extremity;  ventral  and  cardinal 
margins  subparallel;  lunule  area  large,  slightly  scooped  out,  sculp- 
tured same  as  rest  of  shell;  a  low  ridge  fronts  each  valve  back  of 
the  lunule  area,  back  of  which  there  is  a  wide,  flat,  curved  sinus 
extending  from  the  umbo  to  the  ventral  margin,  widening  as  it 
approaches  that  margin;  surface  divaricately  sculptured,  also  orna- 
mented with  about  seven  concentric  low  ridges;  inside  of  shell  not 
seen. 

Dimensions:   Lat.,  28;  alt.,  19.5. 

The  shell  figured  is  from  the  Gettysburg  formation. 

This  shell  is  easily  distinguishable  from  N,  castrensis  Hds.  by 
its  larger  size,  more  truncated,  concave  posterior  extremity,  large 
lunule,  and  by  its  umbones  being  placed  more  posteriorly;  and 

84.  The  Bpecimens  obtsinad  from  BMt  QaUam  poMeas  a  flner  surfaoe  sculpture  than  those 
of  the  Quillayute  f ' 
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PLATE  I. 

Vta*    L  Solemym  vt^ntricotis  CouraiL 

Wtn,    3.  NucqIa  (AcEIji)  eaitrtniift  H.  A  A.  Adams :  left  valv?, 

FtO.    t,  Nyeulft   (Aeita.)  ^ettyiibiirg^pcimift  n.  t.  i  lefk  valve. 

Ftn.    4^  YaldlA  imprefloa  C^mUMJ ;  eiut  of  rf^fat,  v-alve. 

PlO,    fi.  Phocaidn  »«t]Ulliie»iu4  ConTnd  ',  %  cAEt  i  ttmcn.  nnc^half 

Fia    fi«  Fhaeoldoa  ef»  nnttiiUli  Conrad  ;  a  Evat. 

FliK    7*  ThFa«iFB  bioecU  Conmd. 

Flo.    %^  Veniu  f Chtcme)   veip«rtfnii  Conrad ;  a  ctiet ;  tlmps*  one-half. 

,  FliL   9«  V«nua  <€hlone)   anjputlfroiiB  Conrad;  a  cast:  tlmea*  one-hidf, 

^Q*  W^  V«nus  i  Chiene )   maihewsonif  Gabb ;  a  much  broken  tipeeliiieii ; 

.11*  Venaq   (Cbiane)   temblorentlA  Anderaon, 

iG,  12.  Vetiui  f  ChIoti«)  ol^rmptdea  n.  tt. ;  a  eait. 

^<k  tl.  Veniu  (Cbione)  elaltAmeEtaU  n.  i, ;  «  cast 


otie>faalf^ 
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from  JPf.  truncata  Gabb  by  its  size,  its  larger  and  more  pronounced 
umbones,  by  tbe  large  concave  area  posterior  to  umbones,  and  by 
the  low  ridge  on  the  posterior  dorsal  front  of  each  valve,  back  of 
which  extends  the  posteriorly  carved  sinus  from  umbo  to  ventral 
margin,  and  which  continues  to  widen  as  it  approaches  the  latter. 
It  resembles  some  of  the  Japanese  species,  both  living  and  Ter- 
tiary, very  much,  but  has  the  beaks  pitched  and  curved  more 
backward. 

Only  two  specimens  were  obtained  from  the  upper  series  of  the 
Clallam  formation  at  Gettysburg,  and  one  from  the  Neah  Bay  sec- 
tion of  the  same  formation. 

Genus  YoJdia  M511er. 

"Shell  oblong,  slightly  attenuated  behind,  compressed,  gaping , 
smooth  or  obliquely  sculptured,  with  a  dark-olive  shining  epider- 
mis ;  external  ligament  slight ;  cartilage  as  in  Leda;  palUal  sinus 
deep.  -  Yoldia  myalis  Couth,  is  a  characteristic  species."   (Arnold.) 

4.     Yoldia  impressa  Conrad.    Plate  I,  fig.  4. 
Nucula  impressa  Con.,  Wilkes's  Explo.  Exped.,  vol.  X,  p.  726,  pi.  18,  fig.  7. 
Yoldia  impressa  Meek,  Sm.  Check  List,  Miocene. 
Yoldia  cooperi  Gabb  (in  part),  Proc.  Cal.  Acad.  Set.,  1865,  p.  189. 
Yoldia  cooperii  Cpr.,  Cooper  (in  part),  Enumerations  of  West  Coast  Mol- 
lusca. 

Conrad's  description:*^  "Oblong  ovate,  convex,  with* regular 
concentric  impressed  lines.  Anterior  extremity  rostrate,  slightly 
recurved,  extremity  truncated;  ligament- margin  arcuate,  slightly  de- 
clining; rounded  behind.  Beaks  submedial.  Basil  margin  arcuate, 
slightly  contracted  near  the  anterior  extremity." 

The  fine  lines  of  the  surface  are  neat,  but  closely  crowded.  The 
apical  angle  is  about  160  degrees. 

This  species  is  very  variable.  The  length  varies  from  one  to  two 
and  one-half  inches;  the  breadth  of  the  mature  shells  is  usually 
about  one-half  inch. 

The  shells  of  this  species  are  much  more  gibbous  than  the  shells 
of  Yoldia  cooperi,  and  are  also  much  shorter. 

This  species  was  found  in  the  Gettysburg  shales  of  the  Oligocene- 
Miocene  series;  also  in  the  lower  and  middle  series  of  the_same 
formation  at  East  Clallam.  The  shells*  in  the  Gettysburg  series 
were  found  to  be  larger  than  those  obtained  at  East  Clallam. 

The  shell  figured  is  from  the  Gettysburg  formation. 

Miocene:  Astoria,  Ore.  (Conrad);  between  Martinez  and  Monte 
Diablo,  Cal.;  Astoria,  Ore.  (Cooper;  Gabb). 

Oligocene-Miooen**-  ^  ^     »  East  Clallam,  Wash.  (Reagan) . 

16.  Loe.  0^, 
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Saperfamily  Arcacea;  Family  VII  Arcid>e. 
Sabfamily  Pectuncuunje;  Genus  PecturumltM  Lam. 
Peetunculus  patulus?. 
A  muoh-wom  specimen,  apparently  of  this  species,  was  obtained 
from  the  middle  series  of  the  Clallam  formation  as  represented  at 
East  Clallam. 

Superfamily  Pectinacea;  Family  IX  Pectinid>e;  Genus  Pecten  s.  s. 
4i  a.    Pecten  (Chlamys)  fUcanus  Dall?. 
4i  b.    Pecten  (Chlamya)  wattsi  var.  morani  Arnold*?. 
4i  c,    Pecten  (Pantinopecten)  propatulvs  Con.?. 

Only  fragments  of  Pectens,  doubtfully  classed  as  above,  were 
obtained  at  East  Clallam,  in  the  middle  series  there;  no  Peotens 
were  found  at  any  other  horizon. 

Order  Anomalodesmacea;  Superfamily  Anatinacea. 
Family  XIV  Thracudae;  Genus  Thracia  (Leach)  Blainville. 

4i  d.     Thracia  trapezoidea  Conrad. 

Thracia  trapezoides  Con.,  Wilkes's  Expl.  Exped.,  p.  723,  pi.  17,  fig.  6. 

Conrad's  description:^  "Trapezoidal;  ventricose;  flank  flat- 
tened, carinate;  side  anteriorly  compressed;  surface  faintly  con- 
centric undulate  and  neatly  but  unequally  marked  with  con- 
'  centric  striae;  beaks  prominent,  medial;  posterior  margin  truncated; 
basal  margin  tumid  at  middle;  casts  have  surface  faintly  concentric 
undulate;  muscular  impressions  rather  indistinct,  the  posterior 
quite  small;  pallial  sinus  large." 

Only  a  fragment  of  a  shell  of  this  species  was  obtained  in  the 
Oligocene-Miocene  shales  near  Gettysburg,  Wash. 

Miocene:   Tomales.  Cal.  (Gabb). 

Post- Pliocene:   Astoria  (Conrad);  Eagle  Prairie  (Gabb). 

Oligocene-Miocene:   Gettysburg,  Wash.  (Arnold;  Reagan). 

Superfamily  Lucinacea  ;  Family  XXI  LuciNiDiB. 
Genus  (Phacoides)  Lucina  Brugiere. 

Shell  rounded,  orbicular,  convex,  white;  umbones  depressed; 
lunule  usually  present  and  distinct ;  margins  crenulated  or  smooth  ; 
ligament  oblique,  semi-internal;  dentition  usually  normal,  two  hinge 
teeth  in  each  valve,  two  lateral  teeth  in  right  valve,  four  in  left : 
rugose  muscular  impressions;  posterior  extremity  oblong;  anterior 
elongated  within  the  pallial  line ;  umbonal  area  with  a  deep  fur- 
row.    Characteristic  species,  Lucina  jamaicensis  hinne. 

36.   Loc.  cit. 
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5.    Phacoidea  aeutUineatua  Conrad.    Plate  I,  fig.  5;  times,  one-half. 

Lucina  aeutUineata  Con.,  Wilkes's  Expl.  Exped.,  vol.  X,  p.  725,  pi.  XVII, 
fig.  2,  1849. 

Cyclas  dcutilineata  Con.,  Jour.  Conch.,  1865,  p.  153. 

Lucina  borealia  (not  of  Linne's  Syst.  Nat.  Edition  XII,  p.  1413) ;  of  Carpen- 
ter, Brit.  Assn.  Rept.,  1863,  p.  643. 

Pectunculua  patulvs  Con.,  Jour.  Conch.,  1865,  p.  153  (not  Wilkes's  Expl. 
Exped.,  p.  726,  pi.  XVIII,  fig.  9). 

Lucina  teHica  Con.  (fde  Gabb,  Pal.  Cal.,  vol.  II,  p.  100,  1869). 

Lucina  borealis  of  Cooper,  7th  Ann.  Rept.  Cal.  St,  Min.,  1888,  p.  246. 

Lucina  acutilineata  Con.,  Arnold,  Mem.  Cal.  Acad.  Sci.,  vol.  Ill,  pp.  131- 
132. 

Phacoidea  acutilineatua  Con.,  Arnold,  Geol.  Soc.  Amer.,  vol.  17,  pp.  463- 
464  (mentioned  in  list  only). 

Arnold's  description:'^  "Shell  large,  orbicular,  only  slightly  con- 
vex, rather  thin;  umbones  depressed,  central;  surface  ornamented 
by  numerous  equal,  equidistant,  sharp,  raised,  concentric  lines;  in- 
terspaces show  lines  of  growth;  lunule  small,  but  deeply  impressed 
and  distinct;  two  sharp  cardinal  teeth  in  each  valve;  lateral  teeth 
nearly  obsolete;  anterior  muscle-impression  much  elongated." 

Dimensions  of  largest  specimen  obtained:  Lat.,  70;  alt.,  60; 
diam.,  26. 

This  species  is  very  common  in  the  Oligocene-Miocene  strata  of 
the  region  along  the  Strait  of  Juan  de  Fuca;  the  specimen  here 
figured  was  obtained  at  East  Clallam. 

Living:  Catalina  Island  (Cooper);  Santa  Barbara  channel  (Car- 
penter); Puget  Sound  (Arnold). 

Pleistocene:  Santa  Barbara  to  San  Diego^  Cal.  (Cooper);  San 
Pedro,  Santa  Barbara,  San  Diego  (Arnold). 

Pliocene:  Stanford  University  (Arnold);  San  Fernando,  San 
Diego  well,  Santa  Barbara,  Santa  Cruz,  Santa  Rosa,  Sargent's, 
Santa  Clara  county,  California  (Cooper). 

Miocene:  Astoria  and  various  other  places  in  Oregon;  Martinez, 
Orestima  Cafkon,  Stanislaus  county;  Foxin's,  Santa  Barbara 
county;  Griswold's,  San  Benito  county,  California  (Cooper X;  Point 
Blakely,  near  Seattle,  Wash.  (Arnold). 

Oligocene-Miocene:^  Gettysburg,  East  Clallam,  Wash.  (Arnold; 
Reagan);  Neah  Bay,  Wash.  (Reagan). 

5i.    Phacoidea  nuttallii  ?  Connu^. 
A  fragment  of  a  shell  containing  the  peculiar  markings  of  this 
species  was  found  in  the  Quillayute  formation  at  the  mouth  of 
Maxfield  creek. 

87.    Loccit. 
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e.    PhaooidM  ef.  nuttoUu  Conrad.    Plate  I»  fig.  6. 
Only  a  oast  was  obtained.    Shell  small,  orbicular,  slightly  ocm- 
▼ex;  ombones  depressed,  small,  central;  surface  marked  by  numer- 
oQS  concentric  lines  and  radiating  ridges. 

•    Specimen  obtained  from  the  Oligocene-Miocene  formation  near 
Neah  Bay,  Wash.    This  is  the  cast  figured  in  the  plate.** 

Family  XXIII  Gryptodontiojb;  Genus  Thytuira. 

'^ Shell  globular,  posterior  side  furrowed  or  angulated;  umbones 
much  recurved;  lunule  short  or  indistinct;  ligament  usually  and 
to  a  certain  extent  external,  placed  in  a  groove  on  the  hinge  line, 
and  outside  the  hinge-plate;  teeth  altogether  wanting."     (Arnold.) 

7.    Thytuira,  biseeta  Conrad.    Plate  I,  fig.  7. 

Venu9  hiseeta  Con.,  Wilkes's  Expl.  Exped.,  vol.  X,  p.  724,  pi  XVII,  figs. 

10-lOa,  1849. 
Thyasira  biaecta  Con. ,  Meek,  Smithsonian  Check  List^  Miocene  Fossils,  1864. 
Cyprina  hiaeeta  Con.,  Jour.  Conch.,  1865,  p.  158. 
Canehoeele  hiaeeta  Con.,  Gabb,  Pal.  CaL,  voL  II,  p.  d9,  1869. 
Ckmehocele  diajuncta  Gabb,  Pal.  CaL,  vol.  II,  pp.  28-29,  pi  VII,  fig.  48,  1869. 

Cooper,  7th  An.  Rept.  Cal.  St.  Min.,  1888,  p.  236. 
Cryptodon  biaeetus  Con.,  Dall,  Proc.  U.  S.  Nat.  Mus.,  vol  XV,  1892,  p.  189; 

vol  XVII,  1894,  p.  718,  pi.  XXVI,  figs.  2-6." 
*Thy€Laira  biaeeta  Con.,  Arnold,  Mem.  Cal  Acad.  Sci.,  vol  III,  pp.  185-186, 

pL  XV,  fig.  6. 

Shell  large,  subquadrate,  subrhomboidal,  ventrioose,  convex,  of 
medium  thickness;  anterior  end  very  short,  abruptly  truncate,  an- 
nulate below,  with  submarginal  ventral  furrow  and  the  inferior 
margin  at  its  termination  slightly  excavate;  cardinal  margin  arched, 
sloping  downwards  towards  the  poBterior  end;  surface  strongly  ex- 
cavate from  upper  side  of  the  beak  to  the  posterior  margin  and 
subcarinate  below  the  excavation;  beaks  terminal,  anterior  pointed 
forward;  ligament  long,  elliptical,  forming  a  regular  curve  with  the 
supero- posterior  margin;  large  lunular  area  in  front  of  beaks; 
basal  margin  generally  arcuate. 

A  single  specimen  was  obtained  in  an  exposure  on  the  beach- 
front  near  Neah  Bay  on  the  Strait  of  Juan  de  Fuca. 

Living:   Puget  Sound,  sixty-nine  fathooia  (Dall). 

Pliocene:   San  Pedro,  Cal.  (Arnold). 

Miocene:  Astoria,  Ore.  (Conrad);  Blakely,  near  Seattle,  Wash. 
(Arnold). 

Oligocene-Miocene:  Neah  Bay,  Wash.;  on  the  Pacific  coast,  three 
and  one-half  miles  south  of  the  month  of  the  Quillayute  river. 
Clallam  county,  Washington  (Reagan). 

38.    A  shell  resembling  Phaooidsa  annulatum  Rm^n  also  oeeun  in  this  formation. 
89.  After  Arnold,  loc  dt. 
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Superfamily  Veneracea;  Family  XXVII  VENERiDiE. 
Subfamily  Venerinje;  Genus  Venus  Linne. 

"Shell  thick,  ovate,  smooth,  suloated,  or  cancellated;  margiDS 
minutely,  crenulated;  cardinal  teeth,  three  in  each  valve;  pallial 
sinus  small,  angular;  ligament  prominent;  lunule  distinct." 

Subgenus  Chione  Megerle. 

"Shell  oval,  triangular  or  subcordiform;  margins  finely  crenu- 
lated; hinge  narrow,  solid,  with  three  teeth  in  the  right  valve  and 
two  in  the  left,  the  interior  tooth  longest;  ligament  narrow;  pallial 
sinus  shallow.      Venus  gnidia  Brod.  is  a  characteristic  species."^ 

8.  Venus  (Chione)  vespertina,  Conrad.     Plate  I,  fig.  8;  times,  one-half. 
Cytherea  vespertina  Con.,  Am.  Jour.  Sci.,  1848,  p.  432,  fig.  9. 

Dione  vespertina  Con.,  Jour.  Conch.,  1865,  p.  152. 

Conrad's  description:*^  "Acutely  ovate,  ventricose,  very  inequi- 
lateral;  summits  prominent;  surface  with  concentric  lines  which 
are  not  very  smooth  and  regular ;  posterior  side  somewhat  cunei- 
form; anterior  extremity  acutely  rounded;  basal  margin  rounded." 

The  cast  of  a  single  specimen  was  obtained  from  the  lower  shales 
near  Gettysburg. 

Miocene  :  Oregon  ( Conrad ). 

Oligocene-Miocene :  Gettysburg,  Wash.  (Keagan). 

9.  VeniLs  (Chione)  angustifrons  Conrad.     Plate  I,  fig.  9;  times  one-half. 
VeniLs  angustifrons  Con.,   Wilkes's  Expl.  Exped.,  vol.  X,   p.   724,  pi.    17, 

fiR.  11. 
Dione  angustifrons  Con.,  Jour.  Conch.,  1865,  p.  152. 

Conrad's  description:*^  "Subtrigonal,  ventricose;  ligament 
margin  very  oblique  and  slightly  curved;  long  posterior  margin  di- 
rect, truncate;  basal  margin  arcuate;  latter  surface  everywhere  con- 
vex, and  having  thin,  concentric,  elevated  lamellae." 

Specimen  figured  is  a  cast  from  the  lower  shales  at  Gettysburg, 
Wash.,  the  only  specimen  obtained,  except  one  which  was  found 
in  the  lower  series  at  East  Clallam. 

Miocene:   Astoria,  Ore.  (Conrad). 

Oligocene-Miocene:  Snohomish,  Wash.  (Arnold);  East  Clal- 
lam, Gettysburg  (Reagan). 

10,     Venus  (Chione)  mathewsonii  Gabb. 

Chione  mathewsonii  Gabb.,  Pal.  Cal.,  vol.  //,  p.  23,  1869.     Plate  I,  fig.  10; 

times,  one-half. 

Shell  large,  very  thick,  subcordiform  to  subtriangular  and  ob- 
liquely cordate ;  beaks  small,  pointed  forward  and  placed  well  an- 

40.  Arnold,  loc.  cit,  pp.  146.  147. 

41.  Am.  Jour.  Sci.  above. 

42.  Wilkea'B  exped.  above. 
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teriorly;  cardinal  margin  sloping  rapidly  but  slightly  convex ;  base 
broadly  rounded;  surface  sculptured  by  numerous  frills  and  nu- 
merous fine,  crowded,  radiating  lines;  interior  of  valve  not^seen. 

Classification  made  by  comparing  specimens  with  specimens  in 
the  museum  of  the  Leland  Stanford  Junior  University. 

The  shells  obtained  diflFer  from  C.  mathewsonii  Grabb  in  that 
Gabb's  shell  lacks  the  sculpture. 

Dimensions  of  largest  specimen  obtained  :   Length,  78 ;  alt.,  60. 

The  specimens  were  obtained  from  the  lower  Pliocene  at  Quil- 
layute,  Wash.,  in  which  formation  they  seem  to  be  rare.  A  much- 
broken  specimen  was  also  found  in  the  upper  series  of  the  Oligo- 
cene-Miocene  formation  at  Gettysburg. 

Specimen  figured  is  from  the  Quillayute  formation. 

Miocene  (?)  of  California  (Gabb). 

Upper  Pliocene:   Capitola,  Cal.  (Arnold). 

Lower  Pliocene :  Quillayute,  Wash.  (Reagan). 

Oligocene-Miocene :   Gettysburg,  Wash.  (Reagan). 

11.     Venus  (Chione)  temhlorensis  Anderson.    Plate  I,  fig.  11. 

Venua  (Chione)  temhlorensis  Anderson,  Cal.  Acad.  Sci.,  3d  ser.,  Geo!.,  vol. 
II,  No.  2,  p.  196. 

Anderson's  description:*^  **Shellsubtriangular  in  outline;  beaks 
slightly  incurved;  lower  margin  rounded;  hinge  margin  rather 
straight ;  surface  ornamented  with  concentric  ridges  and  radiating 
ribs,  the  ridges  rising  in  gently  fluted  and  ruffled  folds." 

Dimensions:  Lat.,  55;  alt.,  52. 

The  specimen  figured  was  obtained  from  the  upper  series  of  the 
Clallam  formation  at  Gettysburg,  Wash.,  the  only  specimen  of  this 
species  obtained. 

Lower  Miocene:  Beds  of  Kern  river  and  Temblor,  California 
(Anderson). 

Upper  Oligocene-Miocene:  Gettysburg,  Wash.  (Reagan). 

12.     Venus  (Chione?)  olympidea  n.  s.     Plate  I,  fig.  12. 

Description  from  a  cast:  Specimen  medium-sized,  suboval,  con- 
vex to  gibbous;  surface  ornamented  with  fine  to  coarse  concentric 
lines  of  growth  (judging  from  a  few  small  fragments  of  the  shell) ; 
beaks  large,  high,  anterior,  terminal,  pointed  forward;  lunule  area 
large;  hinge  robust;  posterior  muscular  impression  deep,  circular; 
pallial  sinus  deep,  small,  triangular;  pallial  line  deep,  continuous. 

Dimensions:  Lat.,  37;  alt.,  37.5;  diam  ,  27.5;  from  beak  to  poste- 
rior extrpmity,  37;  to  anterior  extremity,  21. 

43.   Loc.  cit. 
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This  species  differs  from  the  other  Venus  speoies  obtained  in  its 
short,  robust,  gibbous  shape. 

The  speoimen  described  is  from  the  lower  series  at  East  Clallam; 
it  is  the  only  specimen  of  the  speoies  found. 

13.    Venus  (Chione)  elallamensia  n.  s.    Plate  Ij  fig.  13. 

Shell  ovate  to  subtriangular  in  outline;  beaks  -considerably 
anterior  to  center,  incurved;  lower  margin  rounded  to  subarcuate 
in  old  specimens;  posterior  margin  produced  to  an  angle;  hinge 
margin  straight;  surface  ornamented  with  radiating  ribs  and  con- 
centric ridges  (shown  on  a  fragment  of  the  shell);  ribs  flat,  some 
very  fine,  others  much  thickened,  formed  by  the  coalescing  of  two 
or  more  smaller  ones;  ribs  coalesce  towards  the  beak,  or  to  proceed 
from  beak  toward  the  base  they  may  be  said  to  be  dichotomous; 
concentric  ridges  not  flattened  or  ruffled;  the  concentric  ridges 
show  impressions  on  the  casts. 

Dimensions  of  largest  specimen  obtained:  Length  (2  inches) 
52  ;  alt.  (1.8  in.)  48;  from  apex  of  umbones  to  posterior  extremity, 
52;  to  anterior  extremity,  25;  from  posterior  to  anterior  extremity, 
following  the  base-line,  68.  Of  a  medium-sized  specimen:  L.  (1.76 
in.)  45;  alt.  (1.56  in.)  40;  thickness  (0.89  in.)  22;  from  apex  of 
umbo  to  posterior  extremity,  43;  to  anterior  extremity,  22.  Of  a 
third  specimen:  L.  (1.5  in.)  38;  alt.  (1.25  in.)  35;  from  apex  of 
umbones  to  posterior  extremity,  35.5;  to  anterior  extremity,  22. 

Measurements  of  Mr.  Anderson's  type  specimen  of  V,  {Chione) 
temblor ensis  were  as  follows:  "2f  inches  in  larger  diameter,  and 
thickness  2 J  inches."** 

Distinguishable  from  F.  {Chione)  temblorensis  Anderson  by 
more  anterior  beaks,  dichotomous  ribs,  the  coalescing  of  some  of 
the  ribs  and  the  variableness  in  the  size  of  the  same,  and  in  the 
shells  being  less  gibbous. 

Shell  found  in  all  three  horizons  at  East  Clallam. 

Subfamily  TAPETiNiG;  Genus  Saxidomus  Conrad. 

Shell  transversely  oval,  inequilateral,  solid,  ventricose;  without 
lunule;  umbones  tumid;  teeth  three  or  four,  inequal,  narrow,  cen- 
tral one  bifid;  ligament  very  thick,  elongated;  muscular  impres- 
sions oval  or  rounded,  nearly  equal;  pallial  sinus  large,  elongated. 
Saxidomus  nuttallii  Con.  is  the  type.     (After  Arnold.) 

44.  Anderson.  CaL  Acad.  Sci..  GeoL  3d  ser..  vol.  II.  No.  2.  p.  196. 
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14.    Saxidomua  gUbho^w  Gabb.    Plate  II,  fig.  14. 
SaaBidtmuB  gibbonu  Gab|>,  PaL  Cal,  vol  U,  p.  58,  pL  1^  fig.  Ito-d,  Un. 

Desoription  from  cast:  Shell  subqoadrate,  very  ineqoilateral; 
beaks  anterior,  nearly  terminal;  anterior  end  excavated  above,  nar- 
rowly ronnded  below;  posterior  end  con vexedlysobtmncated,  some- 
times,  too,  a  little  obliquely  truncated;  base  broadly  ronnded;  cardinal 
margin  gently  sloping  and  slightly  convex;  a  few  fragments  of  the 
shell  show  faint  lines  of  growth;  inside  of  shell  not  seen. 

The  specimen  figured  was  the  only  one  obtained.  It  is  from  the 
lower  shales  at  East  Clallam. 

Pliocene:  Eagle  Prairie,  Humboldt  county,  California  (Gkbb). 

Oligocene-Miocene:  East  Clallam,  Wash.  (Beagan). 

Saperfamily  Tellinacea;  Family  XXX  Telunid^ 
Genus  TMina  Linne. 

Shell  more  or  less  elongated;  rostrum  more  or  less  twisted;  two 
lateral  teeth  in  each  valve. 

IK.    TeUina  albaria  (Conrad).    Plate  II,  fig.  IK.  i 

TsUina  albaria  Con.,  Wilkes's  Expl.  Exped.,  voL  X,  p.  726,  pi  18,  fig.  6. 

Shell  smaU,  more  or  less  compressed,  thin,  subtriangular;  beaka 
submedial;  anterior  extremity  obtusely  rounded  to  angulate;  poa- 
terior  end  r^^larly  rounded;  ventral  margin  straight  at  middle; 
surface  practically  smooth  in  young  specimens  but  marked  with 
concentric  lines  of  growth  in  the  older  specimens,  somewhat 
strongly  in  the  very  old;  the  shells  become  more  gibbous  with  age. 

Dimensions  of  a  young  specimen:  Lat.,  24;  alt.,  16;  diam.,  5.  Di- 
mensions  of  an  adult  specimen — the  specimen  figured:  Lat.,  31: 
alt.,  22;  diam.,  13. 

This  species  is  very  common  in  the  Gettysburg  shales,  also  in 
the  sandstone  of  the  upper  series  at  Gettysburg. 

Miocene:  Astoria,  Ore.  (Conrad). 

Oligocene-Miocene:  Gettysburg,  Wash.  (Reagan). 

16.     Tellina  arctata  Conrad.    Plate  II,  fig.  16a,  166. 

Tellina  arctata  Con.,  Wilkes's  Expl.  Expcd.,  vol.  X,  p.  725.  pi.  18,  fig.  3; 
equals  Macoma  arctata  Con.,  Gabb,  Pal.  Cal.,  vol.  II,  1869. 

Shell  subelliptioal,  oblong,  compressed;  anterior  extremity  trun- 
cate and  slightly  sinuous,  reflected  below;  basal  margin  elliptical 
to  arcuate ;  ligamental  margin  declining ;  posterior  margin  rounded : 
surface  marked  by  very  faint,  closely  and  regularly  arranged  con- 
centric lines,  most  of  which  are  obsolete  on  the  worn  specimens  at 
hand;  beaks  small,  pointed,  and  placed  nearest  the  anterior  ex- 
tremity ;  interior  of  valve  not  seen. 
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PLATE  II. 

Fio.  14.    Saxidomus  KibbosuB  Gabb ;  a  cast. 

Fia  16.    Tellina  albaria  Conrad. 

Pio.  16.    Tellina  arcUta  Conrad ;  a  cast. 

Fio.  16a.  Outline  of  another  specimen  of  the  same  species. 

Fio.  17.    Tellina  arctata ;  var.  juana  n.  var. 

Fio.  18.    Tellina  clallamensis  n.  s.  ;  a  cast. 

Fig.  19a.  Mactra  ^ibbsana  Meek  ;  hinsre  view  of  cast. 

Fio.  19b.  Same  specimen  as  19a  ;  side  view. 
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Dimensions  of  an  average  specimen:  Length,  50;  alt.,  36; 
diam.,  16. 

The  speoimens  obtained  are  very  variable.  So  far  they  have 
been  found  only  at  East  Clallam  in  this  region,  and  prinoipally  in 
the  lower  horizon  there. 

Miocene :    Astoria,  Ore.  ( Conrad ). 

Oligocene- Miocene:   East  Clallam,  Wash.  (Arnold;  Reagan). 

17.     lellina  aretata,  var.  jwina  n.,  var.    Plate  I,  fig.  17. 

Shell  like  lellina  aretata  Con.,  except  ornamented  with  trans- 
verse bands  in  addition  to  the  faint,  closejy  and  regularly  arranged 
concentric  lines  shown  on  that  species. 

Only  a  single  specimen  of  this  variety  was  obtained  from  the 
lower  series  of  the  Oligocene-Miocene  at  East  Clallam. 

18.     lellina  elallamensis  n.  8.    Plate  II,  fig.  18. 
Shell  somewhat  resembling  Tellina  hodegensis,  but  smaller  and 
thinner. 

Shell  elongated,  elliptical  to  narrow  ovate,  compressed,  thin; 
umbones  anterior  to  center,  pointed  posteriorly;  anterior  portion 
of  shell  almost  evenly  rounded;  posterior  dorsal  margin  slightly  de- 
pressed back  of  umbo;  posterior  extremity  obliquely  truncate, 
straight  from  depressed  margin  back  of  umbo,  front  reflected;  in- 
ferior margin  arcuate  to  almost  straight  in  some  specimens;  cardi- 
nal teeth  not  seen;  pallial  sinus  long  and  thickened  anteriorly  (?) 
lonly  a  faint  impression  seen);  anterior  muscle-iaipression  on 
right  valve  larg\»;  ridg\»  in  front  of  impression  extends  nearly  to 
umlx>;  ^K^sterior  muscle- impression  in  same  valve  is  also  sur- 
rv>undiHi  by  a  rather  high  ridge  which  extends  nearly  to  the  um- 
Ixnial  regions;  the  same  is  true  of  the  muscle-impressions  in  the 
left  valve.  A  fragment  of  unworn  shell  shows  the  surface  to  be 
marked  with  tine,  regular,  closely  arrangiHi  concentric  impressed 
lines. 

Oimensions:  L;\t..  ^Cv.  alt.,  ill;  fixnn  umlv  to  jx^sterior  extremity, 
i!^^;  to  anterior  oxtrtMuity.  *JvV,  lonirth  of  antorior  **  nuisole-ridge,"  14. 

This  shell  can  Iv  iiistinv;uisl\iHi  frvMU  7'  hoyiiQeusis  by  its  being 
smaller  and  thinner,  by  its  unilx^nes  Iviuvr  pUoiHl  .interior  to  center, 
and  by  the  thiokoni\i  an^as  (riilc^^s^  on  the  innor-sholl  side  of  the 
muscular  impn^ssivuis  Umu*:  lar^^r,  lo^^^»^  ,Hnii  extending  farther 
towanl  the  umlvMial  ri^>:ion  va  shell  of  j\  living  7'  KxlegensU  at 
hand  give«  this  rid*^^  as  only  S  o  ,snd  distant  frv>;u  the  apex  of  umbo 
145  at  dorsal  endV 

Thii  ii  a  very  abundant  s^xvies  in  ti\e  :uiddle  series  at  East 

diMi,  and  it  Oiigvxvne-Mi^xvne  in  a^re 
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Genus  Metis  H.  &  A.  Adams. 

Shell  slightly  inequivalve,  suborbicalar,  compressed ;  valve  sil- 
ionated;  posterior  flexuosity  submedian;  no  lateral  teeth.  A  ohar- 
acteristio  species  is  lellina  meyeri  Phil. 

18i.    Metis  alta  Conrad. 
Only  the  impression  of  the  shallower  valve  with  the  angular 
groove  was  obtained,  but  enough  to  determine  the  species. 
Specimen  obtained  from  the  middle  series  at  East  Clallam. 

Superfamily  Mactracea;  Family  XXXV  MACTRlDiE. 
Subfamily  Mactrin^;  Genus  Mactra  Linne. 

Shell  nearly  equilateral;  anterior  hinge  tooth  A-shaped;  lateral 
tooth  doubled  in  right  valve;  ligament  and  resilum  separated  by  a 
shelly  partition;  cardinals  generally  coalescent  above;  laterals  gen- 
erally smooth,  occasionally  granular. 

Type,  Mactra  stultorum  Linne. 

19.    Mactra  gibbsana  Meek.    Plate  II,  figs.  19a,  196. 

Matra  gibbsana  Meek,  1861,  Proc.  Acad.  Nat  Sci.  Phil.,  vol.  XIII,  p.  815; 
Bull.  U.  S.  Geol.  &  Geogr.  Surv.  Terr.,  vol.  II,  No.  4,  p.  874,  pi.  2,  figs. 
8,  8a-6,  1876. 

Meek's  description  (see  Geol.  &  Geogr.  Terr,  above):  "Shell 
transversely  oval,  or  subtrigonal,  moderately  convex,  rather  thin; 
anterior  side  narrowly  rounded;  base  forming  a  regular  semi-ellip- 
tical curve;  ppsterior  side  slightly  truncated  at  the  immediate  ex- 
tremity, abruptly  rounded  or  subangular  at  its  connection  with  the 
base  below;  dorsal  outline  sloping  from  beaks  in  front  and  behind 
at  an  angle  of  about  120  degrees;  beaks  central,  rather  elevated* 
but  small  and  not  projecting  much  above  the  hinge  margin;  sur- 
face marked  only  by  moderately  distinct  lines  of  growth;  posterior 
muscular  impression  oval,  well  defined;  pallial  line  distinct  and 
provided  with  a  rather  deep,  horizontal  sinus  which  is  about  one- 
third  longer  than  wide." 

This  species  is  very  abundant  in  all  the  series  of  the  Clallam 
formation  exposed  along  the  Strait  of  Fuca,  but  most  abundant  in 
the  lower  series  at  East  Clallam. 

Dimensions:   Length,  55;  alt.,  41;  diam.,  24. 

Cretaceous  or  Tertiary(?):  Float  in  Strait  of  Juan  de  Fuca 
(Meek). 

Oligocene-Miocene :   Gettysburg,  East  Clallam,  Wash .  ( Reagan ) . 

Superfamily  Myacea  ;  Family  XXXVIII,  Saxicavidje. 
Genus  Paopea  Menard. 

Shell  large,  thick,  equivalve,  oblong,  gaping  widely  behind  and 
slightly  in  front;  ligament  external,  on  prominent  ridges;  an  ob- 
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soare,  sometimes  prominent,  tooth  in  each  valve;  pallial  sinus  deep; 
surface  concentrically  or  feebly  sculptured.  Mya  glycymeris  Bom . 
is  a  characteristic  species. 

20.    Panopea  generoaa  Gould.    Plate  III,  fig.  20. 

Panopea  generosa  Gld.,  Proc.  Bost.  Soc.  Nat.  Hist.,  vol.  III.  1850,  p.  215. 

Wilkes's  ExpL  Expcd.,  vol.  XII,  p.  385.  pi.  XXXIV,  fig.  507,  1852. 
Glycymeris  generosa  Old.,  H.  &  A.  Adams,  Gen.  Rec.  Moll.,  p.  350,  1853. 

Carpenter,  Brit.  Assn.  Rept..  1863,  p.  637.     Gabb,.  Pal.  Gal.,  vol  II,  p. 

89,  1869.    Cooper,  7th  Ann.   Rept.   Cal.  St.  Min.,  1888.   p.  241.     Keep, 

West  Coast  Shells,  p.  209,  fig.  178,  1892.    Williamson,  Proc.  U.  S.  Nat. 

Mus.,  vol.  XV,  1892,  p.  183.     Dall,  Wagner  Inst.  Sci.,  vol.  Ill,  part  4, 

1898,  p.  830. « 
Panopea  generosa  GId.,  Arnold,  Mem.  Cal.  Acad.  Sci.,  vol.  Ill,  pp.  182, 183. 

Shell  large  and  ponderous,  rather  thin,  somewhat  quadrilateral 
in  adult  specimens;  the  basal  and  hinge  margins  are  parallel  and 
straight  in  adult  specimens;  posterior  extremity  broadly  truncated, 
somewhat  obliquely;  anterior  extremity  broadly  rounded;  anteriorly 
the  shell  gaps  slightly  and  the  valves  are  somewhat  everted;  sur- 
face coarsely  undulating  concentrically;  beaks  sharp  and  prominent 
and  placed  slightly  anterior;  anterior  umbonal  slope  tumid;  poB> 
terior  slope  a  little  compressed;  hinge  rather  slender,  with  a  single, 
erect,  obliquely  triangular  tooth  in  each  valve;  ligament  external: 
pallial  sinus  wide  and  shallow;  posterior  muscular  scar  but  little 
broader  than  the  pallial  impressions;  siphonal  sinus  shallow,  small. 

Dimensions  of  largest  specimen  obtained:  Length,  86;  alt,  49; 
diam.,  26. 

Living:  Puget  Sound  to  San  Diego,  Cal.  (Dall);  Neah  Bay. 
Quillayute  Bay,  Wash.  (Reagan). 

Pleistocene:  San  Pedro  (Arnold):  Santa  Barbara  to  San  Diego. 
Cal.  (Cooper). 

Pliocene:  San  Fernando,  Santa  Barbara  (Cooper);  Santa  Bar- 
bara, San  Pedro  (Arnold);  Quillayute,  Wash.  (Reagan). 

Oligocene-Miocene:  Upper  horizon.  East  Clallam,  Wash.  (Rea- 
gan). 

This  species  is  rare  both  in  the  Pliocene  and  in  the  Oligocene- 
Miocene  formations. 

The  specimen  tigured  is  from  the  Upper  horizon,  East  Clallam. 

Superfamily  Adesmacea;  Family  Teredinid.v.;  Genus  Teredo  Linne. 
21.     Teredo  sp.     Plate  II.  %.  21. 
A  float- rock  found  near  East  Clallam  oonfained  many  tubes  of  a 
r^TTjall   1  ereflo.  hut  the  species  could  not  be  detormined. 

C    After  Arnold.  \*<.  cit. 
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22.     Teredo  bulboaiia  n.  s.    Plate  III,  ^g.  22, 
*'Cast"  of  large  size,  oylindrical,  and  characterized  by  having 

balbs  or  nodes  on  it  at  frequent  intervals. 

Specimen  obtained  from  the  lower  series  at  East  Clallam;   for- 

roation,  Oligocene- Miocene. 

Class  ScAPHOPODA ;  Order  SoLENOCONcmA. 
Family  XL  Bentaliid^g  ;  Genus  Dentalium  Linne. 

Shell  tiibe-Iike,  tapering,  with  strong  longitudinal  ribs  and  with 
apical  notch  short  or  wanting. 

23.    Dentalium  substriatum  Conrad.    Plate  III,  fig.  23. 
Teredo  sfibstriata  Con.,  Wilkes's  Expl.  Exped.,  1850,  p.  728,  pi.  20,  fig.  7. 
Dentalium  substriatum  WoodV.,  Brit.  Assn.  Rept.,  1856. 
Dentalium  substriatum  Con.,  Jour.  Conch.,  1865,  p.  151. 

Shell  nearly  straight,  cylindrical,  very  slightly  tapering. 
Fragments  of  this  shell  are  found  throughout  the  entire  fossil- 
bearing  sections  of  the  Clallam  formation. 
Miocene:    Astoria,  Ore.  (Conrad;  Gabb). 
Oligocene- Miocene :  Gettysburg,  East  Clallam  ( Arnold  ;Keagan). 

Class  Gastropoda;  Superorder  Streptoneura. 
Order  Ctenobranchita;  Superfamily  Toxoglossa. 
Family  LIV  Glivid-s:;  Genus  Olivella  Swainsoh. 

Shell  small,  cylindrical,  polished;  spire  produced,  acute;  suture 
canaliculated;  aperture  narrow  behind;  somewhat  enlarged  anteri- 
orly; columella  plicated  in  front,  callous  posteriorly;  canal  very 
short.     Olivella  hihlicata  Sowerby  is  a  characteristic  species. 

24.    Olivilla  pedroana  fonrad.    Plate  III,  fig.  24. 

Strephona  pedroana  Con.,  Pac.  R.  R.  Rept.,  vol.  V,  p.  327,  pi.  VI,  fig.  51, 
1854. 
'  Olivella  boetica  Carpenter,  Brit.  Assn.  Rept.,  1863.  p.  661.  Gabb,  Pal.  Cal., 
vol.  II.  p.  75,  1869.  Tryon,  Man.  Conch.,  p.  71.  pi  XVII,  fiprs.  28,  31, 
34.  1883.  Cooper,  7th  Ann.  Rept.  Cal.  St.  Min.,  1888.  p.  225.  Keep, 
West  Coast  Shells,  p.  42.  fig.  21.  1892.  Williamson,  Proc.  U.  S.  Nat. 
Mus.,  vol.  XV,  1892,  pi.  XIX,  fig  7.*« 

Olivella  pedroana  Con.,  Arnold,  mem.  Cal.  Acad.  Sci.,  vol.  Ill,  pp.  220, 
221,  1903. 

Shell  small,  elongate- elliptical;  spire  elevated,  conical,  about 
equal  in  height  to  the  aperture;  aperture  elongate-triangular;  colu- 
mella not  seen. 

The  shell  is  distinguishable  from  0.  intorta  by  its  slender  form, 
smaller  size  and  more  elevated  spire. 

A  single  specimen  of  this  species  was  found  in  the  upper  series 
of  the  Clallam  formation  at  Gettysburg.  It  is  an  abundant  species 
in  the  Pliocene  of  the  Quillayute  formation. 

A  After  Arnold,  loc.  cit. 


190  Kansas  Academy  of  Science. 

Living:   Strait  of  Puoa  to  San  Diego,  Cal.  (Cooper). 

Pleistooene:  Santa  Barbara  to  San  Diego,  Cal.  (Cooper);  San 
Pedro,  Los  Cerritos,  Spanish  Bight  and  Pacific  Beach,  San  Die^o,. 
at  Barstow's  ranch,  Ventura  (Arnold). 

Pliocene:  Kirker's  Pass,  San  Diego  well.  Twelve  Mile  Hoase, 
Seven  Mile  Beach,  Cal.  (Cooper);  San  Pedro,  Cal.  (Arnold); 
Quillayute,  Wash.  (Reagan). 

Oligocene-Miocene:   Gettysburg,  Wash.  (Reagan). 

Specimen  figured  is  from  the  Quillayute  formation. 

Family  LVII  FASCiOLARUDiV;   Subfamily,  FusiNiG;  Genus  Pisiana  Bivona. 
"Shell  oblong;  spire  prominent;  whorls  smooth  or  spirally  stri- 
ated;    canal   very   short;     outer   lip   thickened   and   crenulated. 
Pisiana  pusio  Linne  is  a  characteristic  species."     (Arnold.) 

25.    Pisiana  ckUlamensis  n.  s.     Plate  III,  fig.  25. 

Shell  of  medium  size,  ,biturbinate  to  fusiform ;  spire  broadly 
conical,  elevated;  whorls  five  or  six  (top  of  spire  broken),  angu- 
larly ventricose;  three  low  angular  ridges  revolve  on  each  whorl  — 
one  just  in  front  of  the  suture,  its  posterior  slope  joining  the 
suture,  and  two  on  the  body  of  the  whorl,  with  a  somewhat  wide 
band  between  them;  upper  side  of  volutions  obliquely  sloping; 
lower  side  rounded;  surface  ornamented  with  very  fine,  revolving 
lines;  suture  distinct;  aperture  oval-pyriform ;  outer  lip  thiok; 
umbilicus  perforate. 

Dimensions:  Height  of  body  whorl  and  first  whorl  of  spire,  35; 
height  of  body  whorl,  30;  lat.  of  body  whorl,  23;  aperture,  22  x  14. 

This  species  is  found  in  the  Oligocene-Miocene  in  both  the 
upper  and  lower  series  at  East  Clallam.  The  specimen  figured  is 
from  the  lower  series. 

Family  LVIII  BucciNmiE;  Genus  Chrysodomus  Swainson. 

Shell  fusiform,  elongate-ovoid,  inflated,  sometimes  sinstral;  spire 
elevated;  whorls  rounded;  apex  papillary;  aperture  oval;  canal 
short,  sometimes  bent;  inner  lip  simple,  smooth. 

26.     Crysodomus  gettysburgensis   n.  s.     Plate  III,  fig.  26. 

Shell  much  broken,  large,  fusiform;  spire  elevated;  whorls 
sharply  angulated,  forming  an  unkeeled  spiral  table;  surface  un- 
ornaraented;  aperture  pyriform:  inner  lip  incrusted;  canal  curved 
backwards. 

Demensions:  Lat.  of  body  whorl,  38;  of  next  whorl,  24;  alt.  of 
body  whorl,  exclusive  of  canal,  39;  of  next  whorl,  13. 

This  species  differs  from  C.  tahulatus  Baird  in  its  larger  size,  in 
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its  tabular  area  not  being  keeled  and  in  its  lack  of  sonlptore.  It 
differs  from  C.  giganteus  (described  later)  in  its  smaller  size  and  in 
its  not  possessing  the  double  tahalar  area  and  the  keeled  ridges 
bordering  the  respective  tabular  areas.  A  single  specimen  was 
obtained  from  the  lower  shales  of  the*01igooene-Miocene  formation 
near  G^ttysbnig,  Wash. 

Family  LXIMURiaoJc;  Subfamily  Furfubinje:  Genus  Purpura  Bragi6re. 
Shell  imperforate,  oblong-oval,  last  whorl  large  with  transveree 
ribs  or  nodes ;  spire  generally  short ;  aperture  oval  to  ovate,  laige, 
terminating  in  a  very  short  oblique  channel,  or  notched ;  columella 
flattened,  smooth ;  outer  lip  simple.  Purpura  persica  Linne  is  a 
characteristic  species. 

27.    Purpura  eanalieulata  DucaL    Plate  III,  fig.  27.  . 

jPurpura  eanalieulata  Ducal,  An.  N.  Sc.,  1882,  p.  104,  pi.  LI,  fig.  1  (equals 
P.  lima  Mar^). 

Shell  small,  semiglobular;  spire  somewhat  elevated ;  whorls  four; 
suture  impressed  distinct ;  body  whorl  ventricose ;  aperture  ellipti- 
oal,  large;  inner  lip  flattened;  canal  short;  outer  lip  thin;  surface 
ornamented  with  spiral  ridges  and  fine  incremental  lines  (mostly 
worta  off  the  specimens  at  hand).  • 

Specimens  of  this  species  were  found  in  the  Gettysburg  shale 
of  the  Clallam  formation,  but  were  rather  rare ;  in  the  Upper  Plio- 
cene of  the  Quillayute  formation,  however,  they  are  abundant. 
The  specimens  from  the  Clallam  formation,  however,  have  a  larger 
body  whorl  than  the  more  recent  specimens. 

This  species  is  easily  distinguishable  from  P.  crispata  by  its 
larger  body  whorl  in  proportion  to  its  axial  length,  and  also  by  its 
smoother  surface  and  by  its  smaller  spire. 

Measurements  of  a  specimen  from  the  clay  shales  of  the  Clallam 
formation  of  Gettysburg,  Wash.:  Axial  length,  26;  diam.  22;  canal, 
18x14. 

Living:  Alaska  to  San  Diego  (Cooper);  Neah  Bay,  Quillayute 
Bay  (Reagan). 

Pliocene:  Santa  Rosa,  Kirker's  Pass,  San  Fernando,  Cal. 
(Arnold);  Quillayute,  Wash.  (Reagan);  Queets,  Wash.  (Arnold). 

Post- Pliocene:  Santa  Barbara  (Gabb). 

Oligocene-Miocene:  Gettysburg,  Wash.  (Reagan). 

The  specimen  figured  is  from  the  Quillayute  formation. 

Superfamily  CERiTfflACEA:  Family  LXXVII  NATiciDiE. 
Genus  Polynices  Montfort. 

All  Naticida  with  corneous  opercula.  Natica  mamrnilla  is  the 
type. 
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Subgenus  Neverita  Risso. 

"  Shell  depressed,  orbicular ;  spire  oonioal  or  flattened ;  columella 
partly  filled  by  a  tongue-shaped  callous  process  (funiculum)  from 
the  columella.     Natica  dUplicata  Say  is  a  characteristic  species."  ^^ 

28.    Polynices  (Neverita)  recluziana  Petit.   Plate  III,  fig.  28;  times,  one-half. 

Natica  recluziana  Petit,  Deshayes,  Mag.  de  Zool.,  Mollusca,  p.  37,  1841. 

.  Tryon,  Man.  Conch.,  vol.  VIII,  p.  34,  pi.  XII,  fig.  1.  1886. 
Neverita  recluziana  Petit,  H.  &  A.  Adams,  Gen.  Rec.  Moll.,  vol.  I,  p.  208, 


Neverita  recluziana  Desh.,  Gabb,  Pal.  Cal.,  vol.  II,  p.  77,  1869.  Dall, 
Trans.  Wagner  Inst.  Sci.,  vol.  Ill,  part  2,  1892,  p.  396. 

Polynices  (Neverita)  recluziana  Petit,  Arnold,  Mem.  Cal.  Acad.  Sci.,  vol. 
Ill,  1903,  pp.  314,  315,  pi.  X,  fig.  12. 

"Shell  ovate  to  flattened  globular;  spire  only  slightly  elevated, 
obtuse ;  whorls  three,  slightly  convex,  body  whorl  having  a  long, 
slightly  convex  slope  from,  suture  to  near  base,  where  it  suddenly 
turns  under  the  umbilicus;  surface  ornamented  with  fine,  oblique 
incremental  lines;  suture  distinct,  but  not  impressed;  aperture 
rtemilunar;  lip  thin;  columella  incrusted,  the  incrustation  extend- 
ing down,  completely  covering  the  umbilicus."  *^ 

Dimensions:  Length,  45;  lat.,  48. 

Many  of  the  young  of  this  species  are  quite  flat,  the  spire  but 
little  elevated,  if  elevated  at  all.  Var.  Alta  Dall  is  also  found  in 
the  same  formation  with  the  P.  (Neverita)  recluziana.  The  species 
is  very  variable  in  both  size  and  shape. 

This  species  is  found  in  both  the  upper  and  lower  series  of  the 
Clallam  formation  at  Gettysburg,  Wash. 

Living:  Lower  California  to  Monterey,  Cal.  (Cooper). 

Pleistocene:  Santa  Barbara,  San  Diego,  San  Pedro,  Cal.  (Ar- 
nold); San  Diego  to  Santa  Barbara  (Cooper). 

Pliocenfe:  San  Fernando,  Santa  Barbara  (Cooper);  San  Diego, 
San  Pedro  (Arnold);  San  Diego  well  (Dall). 

Miocene:  Walnut  Creek,  Martinez,  Santa  Monica,  Santa  Inez, 
Oal.  (Cooper). 

Oligocene-Miocene:    Gettysburg,  Clallam  county,  Washington 

i  Reagan). 

28i.    Polynices  (Neverita)  saxea  Con. 

Natica  saxea  Con.,  Wilkes's  Expl.  Exped.,  vol.  X,  p.  727,  pL  19,  fig.  7. 
Neverita  saxea  Con.,  Jour.  Conch.,  1865,  p.  51. 

Shell  small,  subglobose;  spire  slightly  elevated,  but  proportion- 
Hitely  elevated  more  than  the  spire  of  N,  reclusiana ;  spire  obtuse 

47.  Arnold,  loc.  cit. 
-13 
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to  subaoute;  whorls  five,  oonvex;  surface  (a  small  patch  of  the  shell 
covering  still  remaining  on  one  of  the  casts)  ornamented  with 
wavy,  oblique,  incremental  lines,  some  more  prominent  than  their 
fellows;  suture  distinct;  aperture  semilunar  to  suboval. 

This  is  a  very  common  shell,  running  through  all  the  series,  both 
at  Gettysburg  and  East  Clallam. 

Miocene:  Oregon  (Conrad). 

Oligocene-Miocene:  Gettysburg,  East  Clallam,  Wash.  ( Reagan  l 

Subgenus  LunoHa  Gray. 

Naticidae  with  open  umbilicus,  without  funiculum.  Type, 
Natica  ampullaria  Lam. 

29.    Polynicea  {Lunatia?)  olympidii  n.  8.    Plate  III,  fig.  29. 

Shell  of  medium  size,  ovate-globular;  spire  elevated,  conic: 
whorls  four,  evenly  convex,  not  shouldered;  surface  ornamented  by 
fine,  oblique  incremental  lines  and  by  very  faint  revolving  strife 
on  lower  part  of  body  whorl;  suture  distinct;  aperture  semilunar: 
outer  lip  sharp;  inner  lip  incrusted;  umbilicus  open. 

Dimensions:  Axial  length  26;  lat.  20;  aperture  15x10. 

Distinguishable  from  N'.  clausa  and  P.  recluziana  in  having  a 
more  elevated  spire  and  in  having  its  umbilicus  open;  and  from 
P.  lewisii  in  its  smaller  size,  more  elevated  spire,  its  lacking  the 
spiral  groove,  and  by  its  having  spiral  strisB  on  the  body  whorl. 

This  species  is  found  principally  in  the  upper  and  lower  series 
of  the  Clallam  formation  at  Gettysburg,  Wash.  A  few  specimens 
resembling  the  type  were  seen  at  East  Clallam. 

Genus  Sigaretus  Lam. 

Shell  depressed,  auriform,  with  minute  spire  and  with  aperture 
greatly  distended ;  spirally  striated  or  furrowed ;  whorls  rapidly 
widening;  color  usually  white,  sometimes  with  a  thin,  corneous 
epidermis;  operculum  small,  horny.  Sigaretus  neriimdexis  Linne 
is  a  characteristic  species. 

30.     Sigaretus  scopulosus  Conrad.     Plate  III,  fig.  30. 

Sigaretus  scopulosus  Con..  Wilkes's  Expl.  Exped.,  vol.  X,  p.  727,  pi.  18,  figs. 
6,  6a,  6,  c. 

Shell  resembles  N^.  duplicata  Say  very  much,  but  is  compressed 
and  has  the  body  whorl  flattened  a  little  on  the  upper  part  and  also 
somewhat  extended. 

Shell  flattened-globular,  spire  very  slightly  elevated,  obtuse : 
whorls  two  and  a  half  to  three;  whorls  having  a  long,  slightly  oon- 
vex slope  from  suture  to  near  base,  where  it  becomes  a  little  rounded ; 
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sarfaoe  marked  with  namerous  very  fine,  revolving  lines;  suture 
distinct;  aperture  semilunar;  lip  thin. 

Dimensions:  Longest  diameter,  28;  transverse  diameter,  20;  alt., 
15;  aperture  in  longest  diameter,  22;  transverse  diameter,  19.5. 

A  single  specimen  of  this  species  was  obtained  from  the  middle 
series  at  East  Clallam. 

Miocene:  Astoria,  Ore.  (Conrad). 

Oligocene-Miocene:  East  Clallam,  Wash.  (Arnold;  Beagan). 

Superfamily  Docoglossa;  Family  LXXXIV  TROcemiB. 
Genus  Troehita  Schumacher, 

31.     Thochita  inomata  Gabb.     Plate  III,  fig.  31. 
Irochita  inomata  Gabb  (See  Gabb.  Pal.  CaL,  vol.  II.  1869). 

Shell  irregularly  depressed,  low,  conical,  almost  circular  in  out- 
line; height  two-thirds  of  width ;  volutions  about  two  and  one- half ; 
suture  indistinct  to  obsolete;  surface  of  specimen  entirely  without 
ornamentation. 

Dimensions:  Diameter,  25;  alt.,  9. 

The  specimen  obtained  is  from  the  lower  series,  East  Clallam. 

Miocene  of  California  (Gabb). 

Oligocene-Miocene:  East  Clallam,  Wash.  (Reagan), 

Superfamily  TiGNiOGLOSSA;  Family  Doliidje;  Genus  Dolium  Lanu 

Shell  spirally  ribbed;  outer  lip  notched  internally;  canal  shorty 
obliquely  directed. 

32.    Dolium  petrosum  Con.  plate  III,  fig.  82;  times,  one-half. 
Dolium  petrosum  Con.,  Wilkes's  Expl.  Expedition,  vol.  X,  p.  722.  pi.  19, 

figs.  3,  5. 
Semiosis  petroBua  Con.,  Sm.  Check  List  No.  474. 
Dolipopsis  petrosus  Con. ,  Jour.  Conch. ,  1866,  p.  160. 

Shell  large,  subglobose  to  ovate  globose  in  general  outline; 
about  a  third  higher  than  broad;  whorls  four  or  five  in  number; 
body  whorl  large  and  broadened  at  base  by  a  broad  reflected  lip; 
spire  moderately  elevated;  volutions  distinct,  carinated;  surface 
marked  by  raised,  rounded,  revolving  ribe,  about  twenty-one  on  the 
body  whorl,  with  wide  intervening  grooves;  the  tenth  and  sixteenth 
spiral  elevations  are  nodose,  the  nodes  on  the  former  being  faintly 
shown,  on  the  latter  very  pronounced,  and  the  interspaces  between 
the  nodes  continue  as  slightly  depressed  areas  from  base  to  apex  of 
shell;  shoulder  angular,  tuberculate,  having  a  slightly  concave 
space  below  the  angle;  also  a  revolving  prominent  line;  aperture 
large;  outer  lip  reflected. 

By  comparing  the  shell  here  ^  '^^xel  the  geo- 
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logioal  ooUeotion  of  the  Leland  Stanford  Junior  Uniyersity  its 
spire  was  foand  to  be  less  high. 

Dimensions:  Alt,  .68;  lat.,  49;  aperture,  44  x  SO. 

This  speoies  was  foand  only  in  the  clay  shales  near  Gettysbarg, 
Wash.,  by  the  writer.  Mr.  Arnold,  however,  found  it  represented 
in  the  sandstone  that  overlies  these  shales. 

Miooene:  Oregon  (Conrad). 

Oligooene-Miooene:  Qettysburg,  Wash.  (Arnold;  Beagan). 

88.  Dolium  biliratam  Con.    Plate  III,  fig  88. 

.Dolium  pttromim  Con.  (iMurs.),  Wilkes's  EzpL  Ezped.,  voL  X,  p.  727,  pL  19, 

fig«  4. 
DoUopna  biliratus  Con.,  Jour.  Conch.,  1865,  p.  160. 

SBmieonaf  bilimtua  Con.,  Sm.  Check  List,  1866,  No.  472. 

The  speoimen  obtained  is  muoh  orushed  longitudinally.  It  is  a 
small  shell  and  resembles  the  immature  specimens  of  Dolunn  pe^ 
trosum  Con.,  but  unlike  them  it  has  two  revolving  rows  of  large 
nodes  on  the  body  whorl;  the  ribs  are  also  more  elevated  and  more 
angular. 

Dimensions:  Alt.,  19;  diam.,  14. 

This  specimen  was  obtained  from  the  Oligooene-Miooene  shales 
near  Gettysburg,  Wash. 

Miocene:.  Astoria,  Ore.  (Conrad). 

Oligocene-Miodidne:  G-ettysburg,  Wash.  (Beagan). 

SEA  PLANTS. 

^Maerocystia  cf,  pyriferaf. 

The  impressions  of  the  stems  of  seaweed,  doubtfully  referred  to 
the  above  genus,  are  often  met  with  in  the  rocks  of  the  Clallam 
formation,  especially  in  the  shale-bearing  regions.  They  resemble 
the  long,  pipe-like  tubes  of  the  kelp  so  abundant  in  the  strait  adja- 
cent at  the  present  time. 

A    Compiled    List    of    FossIIh    from    the   Clallam   Formation 

(Oligoeene->Iiocene)    Exposed  Along:  the  Strait 

of  Juan  de  Fnca. 

.  FOSSILS  FROM  THE  GETTYSBURG  SERIES. 

Solemya  ventricosa  Conrad.     (SL) 

Solemya  rubroradiata  Conrad. 

Leda  sp. 

Nucula  (Acila)  castrensis  Hinds. 

Nucula  (Acila)  gettysburgensis  n.  s. 

Nucula  sp. 

Yoldia  impressa  Conrad.     (SL) 

Cytherea  cf.  vespertina  Ck>nrad.     (SL) 

Pecten  clallamensis  Arnold. 


Geological  Papers.  197 

Pecten  waylandi.    Arnold. 

Thracia  cf .  trapezoides  Conrad.     (SL?) 

Thracia  trapezoides  Ck)nrad. 

Phacoides  acutilineatus  Conrad.    (SL,  SM) 

Venus  (Chione)  vespertina  Conrad. 

Venus  (Chione)  angustifrons  Conrad.     (SL»  M) 

Venus  (Chione)  mathewsonii  Gabb.     (VM) 

Venus  (Chione)  temblorensia  Anderson. 

Tellina  sp. 

Tellina  (Angulus)  sp. 

Tellina  albaria  Conrad.  • 

Mactra  gibbsana  Meek. 

Dentalium  substriatum  Conrad. 

Fusus  sp. 

Marginella  or  Erato  sp. 

Natica  sp. 

Polynices  (Neverita)  recluziana)  Petit.     (C) 

Polynices  (Neverita)  saxea  Conrad.     (SL) 

Polynices  (Lunatia?)  olympidii  n.  s. 

Cyrodes  aff .  dowelli  White. 

Trochita  inomata  Gabb. 

Olivella  pedroana  Conrad.     (V,  SP)  n 

Perissolax  sp. 

Pleurotoma  sp. 

Scala  sp. 

Dolium  petrosum  Conrad.     (M?) 

Dolium  bileratum  Conrad. 

Chrysodomus  gettysburgensis  n.  s. 

Cylichna  petrosa  Conrad. 

Purpura  canaliculata  DucaL    (SP) 

Aturia  cf.  ziczac  Sowerby.     (SL) 

?Macrocystis  cf.  pyrifera?. 

FOSSILS  FROM  THE  EAST  CLALLAM-Nl^H  BAY  SEBIES. 

Led  a  sp. 

Nucula  sp. 

Nucula  (Acila)  castrensis  Hinds. 

Nucula  (Acila)  gettysburgensis  n.  s. 

Yoldia  impressa  Conrad.     (SL) 

Yoldia  sp. 

Area  sp. 

Pectunculus  patulus  ?  Conrad. 

Mytilus  aff.  mathewsonii  Gabb. 

Panopea  generpsa Gould.     (SL?,  V?) 

Phacoides  acutilineatus  Conrad.     (SL,  V,  SM) 

Phacoides  cf .  nuttallii  Conrad. 

Cardium  aff.  quadrigenarium  Conrad. 

Venericardia  sp. 

Thyasira  biaecta  Conrad. 

Vena*  '  ^*ms  Conrad.      (SL,  M) 

1  ak  Anderson. 
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VenoB  (Chione)  olympidea  n.  a. 

Venus  (Chione)  clallamensiB  n.  a. 

Cytherea  cf .  vespertina  Conrad. 

Sazidomua  gibbosus  Grabb.    (V) 

Pecten  fucanoB  Dall?. 

Pecten  facanos  DalL 

Pecten  propatulas  Conrad. 

Pecten  (Chlamys)  wattai,  var.  morani  Arnold?. 

Tellina  ap. 

Tellina  arctata  Conrad.     (SL?) 

Tellina  arctata.  var.  Joana  n.  var. 

Tellina  afF.  bodegensia  Hinda.     (V?) 

Tellina  clallamenaia  n.  a. 

Metia  alta  Conrad. 

Mactra  gibbaana  Meek. 

Mactra  ap.  (C.  and  N.  B.) 

Teredo  ap. 

Teredo  bulboaua  n.  a. 

Dentalian»  ap. 

Dentaliam  aubatriatum  Conrad. 

Crepidala  praerupta  Conrad.     (SL?) 

Fuaoa  oregonensis  Conrad.     (SL) 

Fiiaua  ap.  (C.  and  N.  B.) 

Scala  (Opalia)  ap. 

Natica  ap. 

Polynicea  (Neverita)  aaxea  Conrad.     (SL) 

Polynices  (Lunatia?)  olympidii  n.  a. 

Sigaretus  scopulosus  Conrad.     (SL,  V) 

Trochita  inomata  Gabb. 

Pisiana  clallamensis  n.  a. 

Cancillaria  sp. 

Cylichna  sp. 

?  Macrocystis  cf .  pyrif era  ? 

The  species  marked  in  the  two  lists  above  are  also  found  in  the 
Tertiary  formations  of  California,  as  follows:  (SL),  San  Lorenzo 
formation  (Oligooene);  (V),Vaqueros sandstone  (Lower  Miocene); 
(M),  Monterey  shale  (Middle  Miocene);  (C),  Carrizo  Creek  beds 
(Miocene);  (SP),  San  Pablo  formation  (Upper  Miocene);  (SM), 
Santa  Margarita  formation  (Upper  Miocene).*^ 

IjiHts  of  Fossils  from  Other  Localities  on  the  Pacific  Coast 
Added  for  Correlation. 

Species  followed  by  (S)  are  found  among  the  Gettysburg  fos- 
sils; those  by  (SC)  are  represented  in  the  East  Clallam-Neah  Bay 
series;  those  marked  (S,  SC)  are  represented  in  both  series. 

48.  See  Arnold's  Ii8t  of  California  fossils  in  Professional  Paper  No.  47.  pp.  17-24. 
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FOSSILS  FROM  VANCOUVER  ISLAND. 

List  from  Carmanah  Point  (Miocene)  ^^^ 
Nucula  divaricata  Con.  (S,  SC) 
Lacina  acatUineata  Ck)n.  (S,  SC) 
M ya  abrupta  Con. 
Tellina  oregonensis  Con. 
Crpeidula  roBtralis  Con.  (SC) 
Dentalium  sabstriatum  Con.  (S»  SC) 
Cerithiopsia  oregonensis  Con. 
PriscofusoB  oregonensia  Con. 
Cardita  ventricosa  Gld. 
Tellina  albaria  Con.  (S) 
Pectunculus  patulus  Con.  (SC?) 
Lunatia  oregonensis  Con.  (S,  SC) 
Sinum  scopulosom  cf.  Con.  (SC) 
Cylichna  oregona  Con.  (S) 
Loripes  parilis  Con. 
Cytherea  afF.  vespertina  Con.  (S,  SC) 
TrochiU  afF.  inomaU  Gabb.  (SC) 
Mytilus  edulis  Linn,  (aff.) 
Turritella,  nov.  sp. 
Cardiam,  nov.  sp. 
Cytherea  sp. 
Solen  sp. 

Axinus  bisectos  C}on.  (SC) 
Chrysodomus  sp. 
Venus  pertonuis  Gabb. 
Veneroid  (possibly  dementia). 
Macoma  nasuta  C}on. 
Pachypoma  biangulata  Gabb  (conf ). 
Mytilus  cf.  edulis  Linn. 
Pleurotoma  indent. 
Teredo  sp. 

List  from  the  Sooke  District  ^^  (Middle  Miocene). 
Placunanomia  macroschisma  Desh. 
Mytilus  edulis  Linn. 
Cerithidse  califomica  Hald. 
Acmsea  mitra  Each. 
Crepidula  rugosa  Nutt  (aff.). 
Pecten  sequisulcatus  Carp.  (conf.). 
Pecten  hostatus  Sowb.  (conf.). 
Chrysodomus  dims  Reeve. 
Yoldia  impressa  C}oq.     (S,  SC) 
Pectunculus  patulus  C}on.     (  SC  ? ) ' 
Trochita  momata  Gabb.    ( SC  ) 
Sinum  scopulosum  Con.  <  (conf. ) .    (  SC  ) 
Fusus  nov.  sp.  (a). 
Fusasnov.  sp.  (b). 
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Patelloid  nov. 
Massa  (?)  nov.  sp. 
Ancillaria  nov/  sp. 
Cytherea  nov.  sp.  (a). 
Cytherea  nov.  sp.  (b). 
Bittium  nov.  sp.  (?). 
Crepidula  sp. 
Ostrea  sp. 
Cardium  sp. 
Tkpes  (?)  sp. 
Cerithidea  sp. 

FOSSILS  FROM  THE  PUGET  GROUP  (LARAMIE?)  OF  KING  AND  PIERCE 
COUNTIES,  WASHINGTON." 

(Tardium  (Adacna?)     ? 
(Gyrene  brevidens  White. 
CSorbicula  willisi  White. 
(3orbicula  pugetensia  White. 
Batissa  newberryi  White. 
Batissa  dubia  White. 
Psammobia  obscura  White. 
Sanguinolaria?  caudata  White. 
Teredo  pugetensis  White. 
Neritina  —  ?. 
Cerithium  —  ?. 
Undetermined  gasteropod. 

FOSSILS  FROM  THE  OREGON  (ASTORIA)  MIOCENE  OF  CONRAD. 

Crustacea. 
Calianassa  oregonensis  Dana. 

MolliLSca, 

Mya  abrupta  (Panopea  estrellana)  Con.t  (182). 
*Solen  Curtis  (Ensis  curtus)  Ck>n.B' 

Thracia  trapezoides  (3on.     (S) 

Solemya  ventricosa  Con.     (S) 

Donax?  protexta  (Hypogella  protexta)  (}on.t  (89). 

Venus  bisecta  Con.  (Thyasira  bisecta)  Con.J  (135),  also  Wilkes's  Exped. 
(SC) 

Venus  (Chione)  angustifrons  Con.     (S,  SC) 

Venus  lamellifera  Con. 
•Cytherea  vespertina  (Venus  (Chione)  vespertina)  Con.t  (118)    (S,  SCT) 

Venus  brevilineata  (Venus  (Chione)  succinta  Val.)  Ck)n.t  (149). 
*Cytherea  oregonensis  (Venus  (Chione)  oregona)  Con.t  (95);  also/. 

Lucina  acutilineata  (Phacoides  acutilineatus)  Con.t  (132)     (S,  SC) 

Tellina  arctata  Con.     (SC) 

Tellina  emacerata  (Tellina  bodegensis  Hds.)  Con.t  (92). 

Tellina  albaria  Con.     (S) 

51.  White.  BulL  U.  S.  GeoL  Surv.,  Na  51.  p.  68. 

52.  The  species  preceded  by  *  are  to  be  found  described  by  Conrad  in  the  Amfrican  Jommti 
cf  Science,  vol.  LV.  184«.  pp.  432.  433.  fijrs.  1-14.    The  species  not  preceded  by  the  *  are  d«Mribcd 
by  Conrad  in  Wilkes's  Explorinj:  Expedition,  vol.  X.  pp.  722-730.  pis.  17-20.    The  revised  IHIHM 
followed  by  t  are  found  in  Gabb.  Pal.  Cal..  vol.  II.  1869.  pa^e  indicated  in  the  iMtrentlMMiL    A 
those  followed  by  t  are  found  in  Arnold.  Mem.  CaL  Acad.  Sci..  voL  UI.  1908^  pttge  UkmrlMllr 
cMted  in  the  parentheses. 
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*Tellina  oregonensis  Con. 
*Tellina  obrupta  CJon. 

Tellina  nasuta  (Macoma  nasuta)  Con.t  (93). 

Tellina  bitruncata  Con. 
*Nucula  abrupta   (Neilo  abrupta)  Con.t  (122). 

Nucula  divaricata  (Nucula  castrensis  Hds.)  (3on.t  (102)     (S,  SC) 
^Nucula  cuneiformis  Con. 

Nucula  impressa  (Yoldia  impressa)  Con.t  pars.  (102)     (S,  SC) 
*Nucula  penita  Ck)n. 

Pectunculus  patulus  (Glycymeris  patula)  Con.  (SC?) 

Pectunculus  nitens  Con. 

Area  devincta  Con. 

Area. 

Cardita  subtenta  (Venericardia  ventricosa  Gld.)  Con.t  (128). 

Pecten  propatulus  Con.     (SC) 

Terebratula  nitens  Con. 

DoHum  petrosum  Ck)n.     (S) 

Dolium  biliratum  Ck)n.     (S) 

Sigarfetus  scopulosus  Con.    (SC) 

Natica  saxea  (Neverita  saxea;  Lunatia  oregonensis)  Con.t  (see  Gabb.) 
(S,  SC) 

Bulla  petrosa  (Cyclichna  oregona  and  petrosa)  Ck)n.     (S) 
*Pyrula  modesta  (Ficopsis  modesta)  0>n.t  (113). 

Crepidula  prserupta  don.      (SC) 

Crepidula?. 

Rosteliaria  indurata  Con. 

Cerithium  mediale  (Priscofusus  medialis)  Con.t  (112). 

Buccinum?  devinctum  (Priscofusus  devinstus)  Con.t  (112). 

Fusus  geniculus  (Priscofusus  geniculus)  Con.t  (71). 
*Fusus  oregonensis  (Tritonium  oregonensis)  Redfieldt  (73). 

Fusus  corpulentus  (Priscofusus  corpulentus)  Con.t  (112). 

Natilus  angustatus  (Aturia  ziczac  Sby.)  Ck)n.t  (69).    (S) 

Teredo  substriatum  (Dentalium  substriatum)  Con.t  (115).    (S,  SC) 

Turritella  sp. 

Territella  sp.  (No.  2). 

Foraminifera. 

Radiata, 

Galerites  oregonensis  Dana. 

Plants, 

Abies  robusta  Dana. 

From  the  ubove  lists  it  is  found  that  the  fossils  of  the  Clallam 
formation  are  only  slightly  related  to  the  Miocene  of  California, 
bat  more  related  to  the  Oligocene  of  that  state,  there  being  eight 
speoiet  of  t^j£^||^?||boi%  fossils  represented  in  it  and  nine  of  the 

b,  four  of  which  are  found  both  at 

ir,  to  consider  the  formation  as  u 

•e  common  in  the  two  forma- 

ddered.     But  not  an  Eocene 

Olallam  formation,  as  is 
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abo  the  eaee  with  the  foasilB  of  the  Poget  groap  of  Washingtoo. 
To  reriew  the  Astcnia  (Oregon)  Miocene  list  of  Conrad,  fourteen 
ioaaila  of  the  Gettysbnig  aeries  are  repreaented  in  it  and  thirteen 
ioaaila  of  the  C3allam-Neah  Bay  series,  seTen  of  which  are  also 
found  at  Gettysbnig,  making  for  the  Clallam  formation,  as  a  whole, 
twenty  ^Mcies  identical  with  those  of  the  Astoria  formation.  To 
carry  the  correlation  to  the  Tertiary  fossils  of  VancoaTer  Island,  it 
is  found  that  of  the  fossils  of  the  Sooke  District  only  four  are  rep- 
resented in  the  fossils  of  the  Clallam  formation,  bat  the  fossils  of 
Cannanah  Point  have  a  better  ratio.  Ten  are  found  to  be  identi^- 
cat  Also  the  Clallam-Neah  Bay  fossils  are  found  to  be  more  nearly 
related  to  the  Carmanah  Point  fossils  than  those  at  Gettysburg,  the 
ratio  being  ten  to  six;  but  the  fossils  of  the  whole  formation  are 
more  related  to  the  Astoria  Miocene.  It  therefore  seems  that  the 
age  of  the  Clallam  formation  is  practically  the  same  as  that  of  the 
Astoria  formation. 

OENBRAL  REMARKS. 

Pliocene. — In  Pliocene  times  the  lower  courses  of  practically  all 
the  streams  flowing  into  the  Pacific,  and  also  of  the  Hoko  and 
Clallam  rivers,  flowing  into  the  strait,  were  submerged.  In  addi> 
tion,  the  great  sjmdinal  trough  reaching  from  the  mouth  of  the 
Suez  river  and  Waatch  strait  eastward  far  into  the  Bogacbiel  conn. 
try,  and  practically  from  the  coast  northward  nearly  to  the  westward 
extension  of  the  Olympic  axis,  was  covered  with  a  deep  sea,  bo  that 
whales  made  it  their  playgrouDd.  Then  at  the  close  of  the  epoch 
most  of  the  region  was  elevated  above  the  sea,  all  on  the  Pacific 
side  to  be  submerged  again  in  the  Pleistocene.  The  distinct  for- 
mations represented  in  the  region  are  as  follows: 

Hoko  Formation. — A  series  of  conglomerates  occupy  the  terri- 
tory from  the  Hoko  river  in  its  lower  course  eastward  to  Clallam 
Bay,  and  is  seen  to  rest  unconformably  upon  the  upturned  and 
eroded  sandstones  and  shales  of  the  Clallam  formation.  The  boul- 
ders of  this  formation  were  seen  to  contain  Miocene  fossils.  The 
formation  certainly  being  pre- Pleistocene,  the  above  evidence  lo- 
cates it  with  certainty  in  the  Pliocene  (Arnold).  Its  thickness  is 
approximately  300  feet. 

Raft  River  Formation. — An  outcrop  on  the  north  side  of  the 
mouth  of  Raft  river  contains  concretionary  sandstone  and  gray 
shale,  which  Doctor  Arnold  considers  an  equivalent  of  a  portion  of 
the  Quinaielt  formation,  described  next  below. 

Quinaielt  Formation. —  Doctor  Arnold's  description  (in  part):*^ 

68.  Geological  ReconnaiaMiice  of  the  Olympic  PeninBula,  Washington.  BalL  GeoL  Soc.  Am.. 
YoL  17.  p.  465. 
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This  formation  oooupies  "a  great  synoline  between  capes  Elizabeth 
and  Granville,  through  the  trough  of  which  the  Quinaielt  river 
empties  into  the  sea.  The  formation  in  which  this  synoline  is  de- 
veloped is  therefore  termed  the  Quinaielt.  The  Quinaielt  consists 
of  over  2200  feet  of  conglomerates  and  shales,  with  minor  quantities 
of  sandstone.  The  conglomerates  are  developed  on  the  north  of 
the  river,  while  the  shale,  with  some  underlying  sandstone,  occurs 
south  of  it.  Owing  to  the  fact  that  faults  limit  the  syncline  on 
both  sides,  it  is  impossible  to  determine  positively  which  facies  of 
the  formation,  the  conglomerate  or  the  shale,  was  the  older.  How- 
ever,  it  appears  most  likely  that  the  latter  represents  the  basal  por- 
tion of  the  formation.  The  beds  contain  well-preserved  marine 
fossils,  and  the  conglomerates  in  particular  considerable  quantities 
of  almost  unaltered  wood  and  bark  of  trees,  often  in  large  frag- 
ments." The  fossils  from  this  formation,  listed  below,  make  it 
contemporaneous  in  age  with  the  Purisima  formation  of  central 
California. 

Quillayute  Formation. — This  formation  occupies  the  valley  of 
the  Quillayute  river  and  the  country  drained  by  its  eastern  tribu- 
taries eastward  at  least  to  their  respective  middle  courses,  thence 
westward  to  Waatch  strait,  the  formation  extending  outward  to  the 
coast  now  and  then.  The  boundaries  of  the  formation  were  not 
ascertained.  In  the  interior  region,  where  exposed  along  the  Bo- 
gachiel  river,  it  is  composed  of  sandstone  and  bluish-gray  shale; 
the  coast  exposures  are  all  conglomerates  or  a  coarse  gravelly 
rock  resting  unconformably  upon  the  older  rocks  exposed  there. 
The  base  of  the  formation  was  not  seen  in  the  interior  region. 
The  thickness  of  the  formation,  consequently,  was  not  ascertained 
The  sandstone  series  was  found  to  be  extremely  fossiliferous,  and 
in  it  the  fossils  are  beautifully  preserved.  Fossils  were  found  at 
two  horizons — in  the  north  bank  of  the  Bogachiel  river  in  a  bluish- 
gray  rock  in  section  22,  township  2  8  north,  range  14  west  of  the 
Willamette  meridian,  and  in  the  bluff  south  of  the  abandoned  chan- 
nel of  Maxfield  creek  on  the  south  side  of  the  Bogachiel  river,  in 
sections  28  and  29  of  the  township  and  range  above.  But  fossils 
were  obtained  only  from  the  latter  location,  as  the  former  was  be- 
low the  surface  of  the  water  of  the  river  at  the  time  visited.  Be- 
low is  a  description  of  the  fossils  obtained.  . 

Fossils  ol'the  Quillayute  Formation  (Lower?  Pliocene)  Exposed 
in  the  Vicinity  of  Quillayute,  Wash. 

The  only  Pliocene  fossils  so  far  mentioned  in  the  state,  so  far  as 
^ho  vWtAr  nftn  learn,  are  those  of  the  Quinaielt  formation,  some 
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sixty  mileB  south  of  Quillayute,  down  the  coast.  The  age  of  the 
formation  is  the  same  as  that  of  the  Porisima^formatioo  (  Lower 
Pliocene)  of  Central  California  (Arnold).  For  comparison,  Doc- 
tor  Arnold's  list  of  fossils  from  this  formation  is  given  side  by 
side  with  the  list  of  fossils  obtained  at  Quillayute  by  the  writer,  as 
both  lists  are  from  the  Olympic  Peninsula. 

PUOCENE  FbSSmS  FROM  THE  OLYMPIC  PENINSULA,   WASHINGTON. 


Fo§9iU/romthe  QuUlayuU  formation. 

ScateUasp. 

(M.  P)*Naeala  castrensis  Hinds. 

Toldia  ooop«ri  Gabb. 

(Mr.  PT)*rPhaco{dea  •catiUneatas?. 

(FT)  Phaooides  nuttallii?. 

(M.  P)  Caidiam  meekianom  Gabb.  (*) 

(M)  Gardium  (Ceratodenna)  eorbis  Martyn. 

Thrila  cranatelloidM  Conrad. 

*yeDiia  (Chione)  matthewaonii  Gabb.  (*) 

(M.  P)  Tkpes  staleyi  Gabb.  (*) 

(M.  P)  Marotna  inquinata  Deahayea. 

Tksalna  californieoa  Conrad. 

(M.  P)  Solen  sicarhis  Gould. 

CM.  P)  Maetra  califomica  Conrad. 

Maetra  exoleta  Gray. 

(P)Mactraheinphaii  DalL  (*) 

(P)  Maetra  (Spisula)  catilliformk?. 

(M.  P)  Maetra  (Spisula)  £alcata  Gould. 

Mya  tmneata  Linn.  (*) 

(M.  P)*Panopea  s«n«ro6a  Gould. 


Cylichna  alba  Brown. 

(M,  P)  Pleurotoma  perversa  Gabb. 
(M)  Bela  iidicula  Gould.  (*?). 
Bela  sancUe  monicse  Arnold?  (*) 
(M)*01ivella  pedroana  Conrad. 
Buccinum  bograchielii  n.  s. 
Chrysodomus  sriffanteus  n.  8.  (*) 
Chrysodomus  stantoni  Arnold. 
Neptunea  maxfieldii  n.  a.  (*) 
(M)  Monoceros  ensronatura  Conrad. 
Trophon  sp. 


(P)  Purpura  crispata  Chemnitz. 
Purpura  lapillus  Lam. 
Purpura  lapillus  var.  quillayutea  n.  var. 
(M)*Purpura  canaliculata  Duclos. 


Eulima  washin^toni  n.  a.  (*) 

Ranella  marshallii  n.  s.  (*) 

Aporrhais  (Arrhojares)  quillayutensis  n.  s.  (*) 

(M.  P)  Natica  (Cryptonatica)  clausa  Broderip 

&  Sowerby. 
(M.  P)  Polynices  (Lunatia)  lewiaii  Oould. 
Whale-riba. 


Doctor  Arnold: » littfrom  the  QntnaiOtfurmm 
tion. 


.  (short  and  smooth). 
Toldia  ef .  cooperi  Gabb. 
Lima  cf .  hamlini  Dall. 


Tapes  d  staleyi  (Sabbi 
Maoomosp. 

Solen  sicarius  Gould. 
Maetra  sp. 


Pecten  hastatus  var.  hericius  CrooIdL 

Thracia  trapezoides  Conrad. 

Anachia  sp. 

Cylichna  sp. 

Marsrarita  ap. 

Pleurotoma  perversa  Gabb. 


Chrysodomus  aff .  tabulatus  Baird. 


Opalia  cf .  borealis  Gould. 
Priene  aff.  oresronenais  Redfield. 
Purpura  crispata  Chemnitz. 


Purpura  canaliculata  Duclos. 
Purpura  saxicola  Valenciennes. 
Solariella  peramabilis  Carpenter. 


Natica  clausa  Broderii  &  Sowerby. 
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By  comparing  the  above  lists  it  is  found  that  only  five  species 
are  common  to  both  formations.  It  is  also  found  by  comparing 
the  Quillayute  list  with  lists  of  living  species  that  about  two-thirds 
of  the  species  given  in  it  are  living  at  the  present  time,  six  of 
which  are  now  living  in  Quillayute  Bay  adjacent.**  The  fossils 
that  are  supposed  to  be  extinct  are  followed  by  a  ♦. 

The  species  in  the  Quillayute  list  above  that  are  preceded  by  a 
*  have  been  described  in  the  Oligocene-Miocene  fossils,  to  which 
the  reader  is  referred  for  a  description  of  each.  The  other  Quil- 
layute fossils  are  described  below. 

The  species  preceded  by  (P)  are  also  found  in  Purisima-San 
Diego  ( Lower  Pliocene)  formation  of  California,  and  those  marked 
(  M)  are  found  in  the  Merced- Deadman  Island  (Upper  Pliocene) 
of  the  same  state.  It  is  thus  seen  that  sixteen  fossils  from  the 
Purisiqaa-San  Diego  formation,  two  doubtfully  so  classed,,  and  sev- 
enteen from  the  Merced- Deadman  Island  formation  are  found  in 
the  Quillayute  formation.**  Also,  by  comparing  Doctor  Arnold's 
Pleistocene  lists  with  the  lists  from  this  formation,  it  is  found  that 
twenty  of  the  fossils  are  common.*^  The  percentage,  therefore, 
seems  to  favor  an  Upper  Pliocene  for  the  age  of  the  Quillayute 
formation.  And  again,  a  like  percentage  of  the  fossils  are  repre- 
sented in  the  Miocene.  Consequently,  this  would  seem  to  place 
the  formation  at  the  base  of  the  Pliocene.  Following  is  a  descrip- 
tion of  the  fossils: 

ECHINODEKMATA. 

Class  II  EcmNomEA;  Sub-branch  III  EuECHiNomEA. 
Order  IV  Clypeastroida;  Family  3  ScUTELLiDiG;  Genus  Scutella'Ltan. 

Scutella  sp. 
The  inside  cast  of  a  specimen  of  this  genus  was  found  in  the 
Quillayute  formation  at  the  abandoned  mouth  of  Maxfield  creek, 
near  Quillayute,  Wash. 

MOLLUSCA. 

Class  Pelecypoda;  Order  Prionodesmacea. 

Superfamily  Nuculacea;  Family  VI  LEom^;  Genus  Yoldia  MoUer. 

Shell  oblong,  slightly  attenuated  behind;  compressed,  gaping, 
smooth  or  obliquely  sculptured  with  a  dark-olive,  shining  epider- 
mis; external  ligament  slight;  hinge  as  in  Nucula  and  Leda;  pal- 
lial  sinus  deep.     ( After  Arnold. ) 

64.  See  Reasran.  "Some  Sea  Shells  from  La  Push.  Wash."  Trans.  Kan.  Acad.  Sci..  vol  XXI. 
part  L  1907.  pp.  168-177. 

55.  See  Professional  Paper  No.  47.  pp.  28-32. 

56.  Loc  cit,  pp.  88-W. 
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34.     Yoldia  eooperi  Gabb.    Plate  IV,  fig.  84. 

eoaperi  Gabb»  Proc  CaL  Acad  Sci.»  vol.*III,  1865,  p.  189:  raL  UaL, 
II,  1869,  p.  81,  pL  IX,  fig.  54;  Williamson,  Proc  U.  &  Nat.  Mas., 
XV,  189^  p.  192:  Dall,  Trans.  Wagner  Inst.  ScL,  voL  HI,  1898,  p. 


Yoldia  <x>op6ri  Gabb,  Proc  J3aL  Acad.  Sci.,  vol. *III^  1865,  p.  189j  PaL  CaL, 
▼oL  ~~ 
▼oL 

i  part,  GooiM^, 

7th  Ann.  Rept.  CaL  St  Min.,  1888,  p.  270;  also,  in  part,  Gabb  IJIde  FaL 
CaL,  voL  II,  1869,  p.  59). 

Shell  thin,  oblong,  very  inequilateral,  subcompressed;  anterior 
end  subacouminate,  pointed,  concave  above;  posterior  end  broadly 
rounded;  posterior  ventral  margin  meeting  the  posterior  extremity 
in  a  broad,  rounded  curve,  from  which  it  continues  broadly  arouatie 
to  about  opposite  the  beak,  when  it  curves  rapidly  upward  to  the 
anterior  end;  beaks  minute  and  placed  in  advance  of  the  middle; 
surface  sculptured  by  nnmerons  small  concentric  ribs,  which  are 
less  abrupt  on  the  upper  side  and  slope  downward  on  the  side  to- 
wards  the  base;  hinge  with  numerous  sharp  teeth;  inside  of  shell 
not  seen. 

Dimensions  of  medium-sized  mature  specimen:  Lat.,  58;  alt.,  29: 
umbo  to  anterior  extremity,  17;  to  posterior  extremity,  37. 

Dimensions  of  largest  specimen  figured:  Lat,  58;  greatest  alt., 
32;  from  umbo  to  posterior  extremity,  40;  to  anterior  extremity,  22. 

This  species  is  quite  variable,  depending  upon  the  age.  It  dif- 
fers from  Y,  impressa  Con.  ( Wilkes's  Exped.)  in  its  much  greater 
•  length  and  altitude  and  in  its  being  more  compressed. 

Living:  Half  Moon  Bay,  California  (Arnold);  San  Diego  to 
Santa  Sruz  (Cooper). 

Pleistocene:  Ventura,  San  Diego,  Cal.  (Arnold);  San  Pedro 
(Arnold;  Cooper). 

Pliocene:  San  Fernando  (Cooper);  Portata  Valley,  California 
(Arnold). 

?  Pliocene:  Mouth  of  Qainaielt  river,  Granville,  Wash.  (Arnold  ) ; 
Quillayute,  Wash.  (Reagan). 

Order  Teleodbsmacea;  Superfamily  Cardiacea. 

Family  XXVI  CARDiiDiE;  Genus  Cardium  (Linne)  Lamarck. 

Shell  cordate,  inflated,  variously  sculptured,  usually  striated  or 
radially  ribbed,  usually  closed  but  sometimes  slightly  gaping; 
beaks  prominent;  lunule  or  escutcheon  absent;  pallial  line  distant 
from  margin  of  the  valves. 

35.     Cardium  meekianum  Gabb.     Plate  IV,  fig.  35;  times,  one -half. 
Cardium  meekianum  Gabb,  Pal.  Cal.,  vol.  II,  p.  27,  pi.  7,  fig.  46,  1869. 

Gabb's  description  (in  part) :  "  Shell  large;  beaks  large,  strongly 
incurved  and  pointed  forwards;  shell  broadly  rounded  anteriorly 
and   very   oblique   and    abruptly   truncated    posteriorly;    surface 
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marked  by  twenty-two  radiating  ribs,  which  are  acute  in  young 
shells,  becoming  rounded  as  they  increase  in  size,  and  ultimately 
becoming  distinctly  flattened  on  top;  these  are  crossed  by  irregular, 
curved,  subsquamose  plates,  which,  toward  the  beaks,  lose  their 
lamular  character  and  are  represented  by  little  tubercles;  posterior 
face  of  shell  costate,  but  the  ribs  are  less  prominent;  the  interior 
spaces  between  the  ribs  are  narrow  and  usually  flat,  though  some 
are  concave." 

Dimensions  of  largest  specimens  obtained:  Alt.,  73;  lat.,67;  diam. 
of  right  valve,  19. 

This  is  quite  a  numerous  species  in  the  Pliocene  at  Quillayute, 
Wash. 

Pliocene:  Humboldt  county,  California  (Gabb);  Quillayute, 
Wash.  (Reagan). 

Subgenus  Cerasioderma  Morch. 

Shell  rotund  or  obovate,  with  strong  ribs  obsoletely  granulore 

or  intricate  or  smooth;  no  posterior  or  anterior  area;  channels 

single;  hinge  normal  (Arnold). 

S6,    Cardium  {Cerastoderma}  corhis  Martyn.    Plate  IV,  fig.  36. 

Cardium  eorbis  Mart.,  Pectunculu8  corbis  Mart.,  Univ.  Conch.,  pi.  XXVIII, 
fig.  2,  p.  1784.  Carpenter,  Brit.  Assn.  Rept.,  1863,  p.  642;  equals  C. 
califomieum  Con.  and  C.  nuttallii  Con.  (see  Gabb,  Pal.  CaL,  vol.  II,  p. 
98,  1869).  Cooper,  7th  Ann.  Rept.  Cal.  St.  Min.,  1888,  p.  232.  Keep, 
West  Coast  Shells,  p.  180,  fig.  68, 1892.  Dall,  Trans.  Wagner  Inst.  Sci., 
vol.  Ill,  part  6,  1900,  p.  1093.  Arnold,  Mem.  Cal.  Acad.  Sci.,  vol.  Ill,  p. 
140,  1903. 

Shell  very  variable,  large,  subtrigonal,  ventricose;  umbones 
prominent,  anterior;  surface  ornamented  with  about  thirty  to 
thirty-seven  regular,  slightly  squarish,  close  set,  radiating  ribs, 
which  are  occasionally  rugose,  the  ridges  being  less  rounded  near 
the  posterior  margin ;  inter-rib  spaces  channel-like  grooves ;  mar- 
gin  crenulated ;  interior  not  seen. 

Dimensions:   Alt.,  38.5;  lat.,  35;  diam.,  24. 

Three  specimens  of  this  species  were  found  on  the  north  bank 
of  the  Bogachiel  river  in  the  Pliocene  formation  near  Mr.  Earl 
Wilson's  homestead,  some  five  miles  southeast  of  Quillayute  post- 
office. 

Living:   Kamchatka,  Santa  Barbara  to  Kodiac  (  Cooper). 

Pleistocene:  San  Francisco,  San  Pedro,  Monterey  (Cooper); 
Santa  Barbara,  San  Pedro  (Arnold). 

Pliocene :  North  bank  of  Bogachiel  river,  near  Mr.  Earl  Wil- 
son's homestead,  Quillayute,  Wash.  (  Reagan). 
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Saperfamily  Veneracea;  Family  XXVII  Venerid^ 
Subfamily  Venerin^:  Genua  Tivela  Link. 

"Shell  triangular,  subeqnilateral,  cuneiform;  three  to  five  car- 
dinal teeth  in  one  valve,  four  to  six  in  the  other;  anterior  lateral 
tooth  narrow,  elongated,  compressed;  pallial  impression  with  a 
short  oblique  or  sometimes  horizontal  sinua.'''*^' 

37.     Tivela  eraisatelloides  Conrad.     Plate  IV,  fig.  37;  times,  one-half. 

Cytherea  {Trigonella)  crassatelloides  Con.,  Jour.  Phil.  Acad.  Sci.,  vol.  VII, 
1837,  p.  253,  pL  XIX.  fig.  17.  Hinds.  Voyage  Sulphur,  p.  65,  pi.  XXI, 
fig.  1, 1844;  equals  Dimax  stultorum  Marve,  Linne,  Lyst.  Conch.,  pp.  37, 
40,  pi.  IX,  fig.  7,  1823;  equals  D.  stultorum  Mar.,  Gray,  Index,  Test. 
Suppl.,  pi.  II  (Donax),  fig.  2,  1828. 

Cytherea  eraisatelloides  Con.,  Hanley,  Descr.  Cat.  Rec.  Bivalve  Shells,  p. 
106, 1843.  Sowerby,  Thes.  Conch.,  vol.  II,  p.  612,  pi.  CXXVII.  figs.  1-3. 
Reeve,  Conch.  Icon.,  vol.  XIV,  pi.  I,  fig.  3,  1864;  equals  Cytherea  sttU- 
torum  Gray,  Hanley.  Descr.  Cat.  Rec.  Bivalve  Shells,  p.  106,  1843;  equals 
Trigonella  crassatelloides  Con.,  Jour.  Phil.  Acad.  Sci.,  vol.  I,  1849,  p. 
213;  equals  Trigonia  stultorum  Gray,  Deshayes,  Cat.  Conch.  Coll.  B. 
M.,  part  I,  p  46.  1853;  also  Trigonia  crassatelloides  Con.,  Deshayes 
(loc.  cit.) ;  equals  Cytherea  solodissima  Phil.  Gabb,  Pal.  Cal.,  vol.  II,  p.  96. 

Pa4:hydesma  crassatelloides  Con.,  Proc.  Phil.  Acad.  Sci.,  1854,  p.  121.  Car- 
penter. Brit.  Assn.  Rept,  1863,  p.  640.  Cooper,  7th  Ann.  Rept.  Cal.  St. 
Min.,  1888.  p.  256.  Keep,  West  Coast  Shells,  p.  1,89,  fig.  62.  Tivela 
crasscUelloides  Con.,  Williamson,  Proc.  U.  S.  Nat.  Mus.,  vol.  XV,  1892, 

g.  187;  equals  Cytherea  (Tivela)  crassatelloides  Con.,  Steams,  Proc.  U. 
.  Nat.  Mus.,  vol.  XXI,  1898,  pp.  371-378,  pis.  XXIII-XXV;  also  Nauti- 
lus, vol.  XIII,  1899,  p.  73.  Arnold,  Mem.  Cal.  Acad.  Sci.,  vol.  Ill,  p. 
143,  1903. 

Shell  large,  thick,  almost  equilateral-triangular  in  shape,  ventri- 
cose;  urabones  subcentral  to  slightly  anterior  to  center,  not  very 
prominent;  anterior  dorsal  margin  straight  to  near  middle  trans- 
verse line  of  shell,  rather  equally  rounded  at  base;  posterior  mar- 
gin sharp,  nearly  straight;  posterior  extremity  more  obtusely 
rounded  than  anterior  (in  some  cases  it  is  almost  angular);  ventral 
margin  elliptically  to  prominently  and  evenly  arcuate;  surface 
sculptured  with  very  fine  to  very  coarse  incremental  lines  accord- 
ing to  age  of  specimen;  a  posterior  submarginai  angular  ridge  is 
shown  on  some  specimens,  but  is  nearly  or  entirely  obsolete  in  old 
specimens;  cartilage-pit  triangular,  not  wide,  rather  deep,  sepa- 
rated from  posterior  ligamental  groove  by  a  prominent  thick  ridge; 
ca'rdinal  ridges  (teeth)  three  in  number,  prominent,  thick,  anterior 
lateral  tooth  elongated. 

Dimensions  of  medium-sized  mature  specimen:  Lat.,  96;  alt ,  80; 
diam.,  o7;  umbones  to  anterior  extremity,  69;  to  posterior  ex- 
tremity, 72. 

The  specimens  of  this  species  obtained  differ  from  the  Mactras 
in   being  more  equilateral-triangular  in  shape,  by  being  less  gib- 

57.   After  Arnold  (see  below). 
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bous  when  mature,  and  by  their  having  a  thiok  shell  and  heavy 
cardinal  teeth.  They  also  differ  from  the  living  T.  orasaatelloides 
in  having  their  beaks  more  central. 

A  very  abundant  species  in  the  Quillayute  Pliocene, 
Living:  San  Diego  to  Santa  Cruz,  Cal.  (Cooper). 

Subfamily  TAPETlNiE. 

38.    Paphia  (Tapes)  sta^tleyi  Gabb.    Plate  IV,  figs.  88a,  b,  c, 
Dosinia  staleyi  Gabb,  Pal.  Cal.,  vol.  II,  p.  24,  pi.  7,  fig:.  42. 
Tapes  etaleyi  Gabb,  PaL  Cal.,  vol.  11,  1869,  p.  67,  pi.  16,  fififs.  17,  17a. 

Shell  large,  subcircular,  convex,  thick,  very  inequilateral;  beaks 
large,  prominent,  anterior,  and  turned  forward;  lunule  faint,  rather 
large,  slightly  sunken ;  hinge  same  as  Tapes  siaminea;  surface 
sculpture  also  same  as  T,  ataminea,  except  that  the  ribs  and  frills 
are  at  least  four  times  as  numerous  as  in  that  species;  pallial  sinus 
very  deep  and  rather  narrow. 

This  is  a  very  abundant  species  in  the  Pliocene  at  Quillayute, 
Wash. 

Very  common  in  the  Tertiary  of  California  (Gabb). 

Pliocene:  Quillayute,  Wash.  (Reagan). 

Superfamily  Tblunacea;  Family  XXX  TELUNiDiC. 
Genus  McLComa  Leach;  Sungenus  Macoma  8.  8. 

Shell  subtrigonal,  smooth,  usually  colorless;  anal  siphon  long; 

brachial  siphon  very  short;  pallial  sinus  coalescent  with  the  pallial 

line  below;  hinge  without  laterals;  inhabiting  the  cooler  seas,  and 

especially  boreal  waters. 

39.    Macoma  inquinata  Deshayes.    Plate  IV,  fig.  39. 

TeUina  inquinata  Desh. ,  Proc.  Zool.  Soc.  1854,  p.  357. 

Maeoma  inquinata  Desh.,  Carpenter,  Brit  Assn.  Rept.,  1863,  p.  89.  Gabb, 
Pal.  Cal.  vol.  II,  p.  93, 1869.  Cooper,  7th  Ann.  Rept.  Cal.  St.  Min.,  1888, 
p.  248.  Keep,  West  Coast  Shells,  p.  195,  1892.  Dall,  Trans.  Wagner 
Inst.  Sci.,  vol.  III.  part  5,  1900,  p.  1053.  Arnold,  Mem.  Cal.  Acad.  Sci., 
vol.  Ill,  p.  162,  163,  pi.  XVI,  fig.  4,  1903.      • 

Shell  suboval,  convex,  equivalve;  nmbones  subcentral;  posterior 
end  evenly  arcuate  from  umbo  and  acutely  rounded  from  about^alf 
way  between  dorsal  and  ventral  margins  to  posterior  extremity; 
anterior  end  rather  prominently  dilated,  especially  so  in  front  of 
umbo  of  right  valve;  interior  of  shell  not  seen. 

Demensions  of  right  valve  of  the  largest  and  most  perfect  speci- 
men obtained:  Lat.,  42;  alt.  34;  diam.,  14;  from  umbo  to  posterior 
extremity,  29;  to  anterior  extremity,  31. 

This  species  is  rare  in  the  Quillayute  formation,  represented  at 
the  mouth  of  Maxfield  creek,  0 
-14 
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Living:  Alaska  to  San  Diego  (Cooper);  Quillayute  Bay,  Wash- 
ington (Reagan). 

Pleistocene:  San  Pedro,  Cal.  (Arnold);  San  Diego  to  Monterey 
(Cooper). 

Pliocene :  San  Fernando,  Twelve  Mile  House,  California 
(Cooper);  Quillayute,  Wash.  (Reagan). 

Family  XXXII  PsAMMOBiiDiE;  Genus  Tagelus  Gray. 

40.  Tagelii8  califomianus  Cont.    Plate  IV,  fig.  40;  times,  one-half. 
Only  a  fragment  of  a  specimen  of  this  species  was  obtained. 

It  was  found  among  the  Mactra  shells  of  the  Quillayute  forma- 
tion from  the  old  mouth  of  Maxfield  creek. 

Superfamily  Mactracea;  family  XXXV  MACTRlDiE. 
Subfamily  Mactrin^;  Genus  Macira  Linne. 

"Shell  nearly  equilateral;  anterior  hinge  tooth  A-shaped,  with 
sometimes  a  small  laminar  tooth  close  to  it;  lateral  tooth  doubled 
in  right  valve;  ligament  set  off  by  a  shelly  lamina  rising  between 
chondrophore  and  ligament;  cardinals  generally  coalescent  above; 
laterals  smooth  or  finely  granular."^*** 

Type,  Mactra  atultorum  Linne. 

41.  Mactra  califomica  Conrad.     Plate  IV,  fig.  41;  times,  one-half. 

Mactra  califomica  Con.,  Jour.  Phil.  Acad.  Sci.,  vol.  VII,  1837,  p.  240,  pi. 

XVIII,  fig.  12;  Williamson,  Proc.  U.  S.  Nat.  Mus.,  vol,  XV,  1^2,  p.  1&7; 

Dall,  Trans.  Wagner  Inst.   Sci.,  vol.    Ill,  part  4.  1898,  p.  876;  Arnold,. 

Mem.  Cal.  Acad.  Sci.,  vol.  Ill,  pp.  174-176,  pi.  XIX,  fig.  2,  1903. 
Standella  califomica  Con.,  Carpenter,  Brit.  Assn.  Rept.,  1863,  p.  640;  Cooper,. 

7th  Ann.  Rept.  Cal.  St.  Min.,  1888,  p.  265.  *• 

"Shell  of  medium  size,  subtrigonal,  subequilateral,  compressed^ 
thick;  umbones  subcentral,  turned  anteriorly,  margin  only  slightly 
arcuate;  posterior  side  with  a  narrow,  snbmarginal  fold;  posterior 
extremity  quite  sharply  rounded;  ventral  margin  evenly  arcuate; 
surface  sculptured  with  fine  concentric  lines;"  interior  of  shell" not 
seen.^"^ 

A  single  specimen  of  this  species  was  obtained  from  the  Quilla- 
yute formation,  Middle  Pliocene,  at  the  old  mouth  of  Maxfield  creek, 
near  Quillayute,  Wash. 

Living:   San  Diego  to  San  Francisco  (Carpenter). 

Pleistocene:   San  Diego,  San  Pedro,  Cal.  (Arnold). 

Pliocene:   Quillayute, Wash.  (Reagan). 

58.  Arnold  (in  part). 

59.  Arnold  (in  part).    See  above. 
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42.    Mactra  exoleta  Gray.     Plate  IV»  figs.  42a,  426. 

Mactra  exoleta  Gray,  equals  Lutraria  ventricoaa  GId.  {fide  Carpenter,  Proc. 
Zodl.  Soc.,  1856,  p.  200).  Arnold,  Mem.  Cal.  Acad.  Sci.,  vol  III,  p.  176, 
pi.  XIX,  fig.  4,  1903. 

Arnold's  description  :  **  Shell  of  medium  size,  decidedly  trigonal, 
ventricose,  thin,  fragile ;  umbones  slightly  anterior  to  center,  ele- 
vated, not  touching,  turned  only  slightly  forward ;  anterior  dorsal 
margin  straigiit ;  anterior  extremity  evenly  rounded  near  base  ; 
ventral  margin  evenly  arcuate ;  posterior  dorsal  margin  arcuate, 
making  an  acute  angle  with  the  ventral  margin  ;  a  sharp,  promi- 
nent, angular  ridge  runs  from  umbo  to  the  posterior  extremity  ; 
surface  sculptured  with  fine,  incremental  lines,  which  are  most 
prominent  posterior  to  ridge  ;  cartilage-pit  deep  ;  hinge  teeth  lamel- 
lar, long ;  ligamental  groove  very  deep,  narrow." 

This  species  is  well  represented  in  the  Quillayute  formation  at 
the  mouth  of  Maxfield  creek,  opposite  Quillayute,  Wash. 

Living :   Coast  of  Mexico: 

Pleistocene:   San  Diego,  San  Pedro,  Cal.  (AruQld). 

Pliocene  :   Quillayute,  Wash.  (Reagan). 

43.     Mactra  hemphilli  Dall.     Plate  IV,  fig.  43. 

Mactra  hemphilli  Dall,  Nautilus,  vol.  VII,  1894,  p.  137,  pi.  V;  Arnold,  Mem. 
CaL  Acad.  Sci.,  vol.  Ill,  p.  175,  pL  XIX,  fig.  3,  1903. 

The  classification  of  this  shell  is  based  upon  its  having  its  an- 
terior portion  hollowed  in  front  of  umbo,  making  the  dorsal  margin, 
slightly  concave,  as  is  a  leading  characteristic  of  the  species;  in- 
terior of  valve  not  seen.    Shells  collected  are  all  small  and  immature. 

Shell  subtrigonal,  subequilateral,  convex,  thin;  umbones  sub- 
central,  slightly  elevated,  turned  slightly  forward;  anterior  end 
evenly  rounded;  posterior  dorsal  margin  evenly  arcuate;  posterior 
end  most  produced  near  base:  surface  sculptured  with  fine  incre- 
mental lines. 

This  is  an  abundant  species  in  the  Quillayute  formation  at  the 
old  mouth  of  Maxfield  creek. 

Pleistocene:  San  Pedro,  Cal.  (Arnold). 

Pliocene:  Quillayute,  Wash.  (Reagan). 

43i.     Mactra  catiliformis  ^ . 

Only  a  fragment  of  a  shell  was  obtained,  which  is  doubtfully 
classed  as  above.  The  posterior  and  anterior  dorsal  margins  have 
the  same  declining  angle  from  the  beak  as  M.  catiliformis:  but 
the  characteristic  fold  posteriorly  is  lacking. 

Shell  found  among  the  other  Mactras  from  the  Quillayute  for- 
mation. 
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44.    Mactra  (Spiaula)  falcata  Gould.    Plate  V»  figr.  44. 

Ma4itra  falcata  Gld.,  Proc.  Boat.  Soc.  Nat.  Hist.,   vol.  Ill,   1850,  p,  216; 

Wilkes's  Expl.  Exped.,  vol  XII,  p.  393,  figr,  506,  1852. 
Standella  falcata  Old.,  Carpenter,   Brit.  Assn.  Kept.  1863,  p^  640;  Gabb, 

PaL  Cal.  vol.  II,  p.  92,  1869. 
Standella  naauta  GId.,  Cooper,  7th  Ann.  Kept.  Cal.  St.  Uin.,  1888,  p.  266; 

Keep,  West  Coast  Shells,  p.  88',  1892. 
Mactra  planulata  var.  falcata  Gld.,  Williamson,  Proc  U.  S.  Nat.  Mas.,  vol. 

XV,  1892,  p.  187. 
Mactra  (Spisula)  falcata  Gould.,  Arnold,  Memi  Cal.  Acad.  Sci.,  vol.  Ill,  pp. 

176,  177,  pi.  XIX,  fig.  1. 

Afnold's  description:*'  "Shell  of  medium  size,  transversely 
ovate-triangular,  convex,  rather  thin;  umbones  about  central,  ele- 
vated; anterior  dorsal  margin  nearly  straight;  anterior  extremity 
rounded  near  the  base;  ventral  margin  subarouate;  posterior  dorsal 
.  margin  slightly  arcuate,  and  in  left  valve  forming  a  slight  angle 
behind  the  umbo;  posterior  extremity  not  quite  so  sharply  rounded 
as  anterior  extremity;  submarginal  posterior  ridge  rounded,  not 
prominent;  hinge  as  in  M.  catiliforfniSy  except  cartilage- pit  less 
prominent;  pallial  sinus  rather  long,  with  rounded  extremity  hori- 
zontal;  two  broad  flat  ridges  radiate  from  umbo  on  interior  sur- 
face, forming  a  long,  triangular  depression  between  them." 

Dimensions:  Some  of  the  older  specimens  are  more  than  100  mm. 
in  length  and  80  mm.  in  altitude.  A  medium  specimen  measures: 
Length,  82;  alt.,  66;  diam.,  32.  A  smaller  specimen  measures: 
Length,  12;  alt.,  6;  diam.,  6. 

"Distinguishable  from  other  species  by  narrower,  more  acutely 
rounded  anterior  end  and  interior  radiating  ridges.  Resembles 
Jf.  californica,  but  is  distinguishable  by  smaller  pallial  sinus,  lack 
of  ridge  between  cartilage-pit  and  anterior  ligamental  groove,  and 
by  the  interior  radiating  ridges  and  narrow  anterior  end." 

This  species  is  abundant  in  the  Pliocene  of  Quillayute,  Wash. 
A  single  specimen  was  also  obtained  from  the  upper  series  of  the 
Oligocene-Miocene  at  Gettysburg,  Wash. 

Living:  San  Diego,  Cal.,  to  Kodiak,  Alaska  (Cooper). 

Pleistocene:  San  Deigo  (Cooper;  Arnold);  San  Pedro,  Cal. 
(Arnold). 

Pliocene:  Kirker*s  Pass,  Contra  Costa  county.  Eagle  Prairie, 
Humboldt  county,  California  (Cooper);  Pliocene,  Quillayute, 
Wash.  (Reagan). 

Miocene :  Martinez,  Sunol,  Alameda  county ;  Santiago,  Los 
Angeles  county;  Foxin's,  Santa  Barbara  county;  Half  Moon  Bay, 
San  Mateo  county;  Griswold's,  San  Benito  county;  Siebeok's, 
Santa  Clara  county,  California  (Cooper). 

Oligocene-Miocene:  Gettysburg,  Wash.  (Beagai 

60.   Loc.  cit. 
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45.    Mactra  {SpistUa)  faleata?.    Plate  V,  figs.  45,  a,  b,  c. 

This  speoies  resembles  M.  faleata,  except  it  is  more  oval  in  oat- 
line;  inside  of  shell  not  seen.  It  also  resembles  M,  Qihbaana  but 
is  less  gibbous  and  has  less  prominent  umbones. 

Found  with  the  other  Madras  in  the  Quillayute  formation  at 
the  old  mouth  of  Maxfield  oreek. 

Superfamily  Myacea;  Family  XXXVI  Myacid^;  Genus  Mya. 

Shell  solid,  large,  irregular,  gaping  behind;  hinge  edentulous; 
surface  smooth. 

46.    Mya  truncata  Linne.    Plate  V,  fig  46;  times,  one-half. 

Mya  truncata  Linn.    Cng-  Moll.,    vol.  II,  p.  277,  tab.   XXVIII,  fig.   1. 

-     Sears  V.  Wood,  supplement  to  the  Mont.  Crag.  Moll.  Pal.  Soc.,  vol.  27, 

p.  136.    Billings,  Geol.  Can.  1863,  p.  963,  fig.  474.    Arnold,  U.  S.  G.  S. 

BuU.,  309,  pi.  18,  fig.  1. 

Posterior  extremity  of  shell  (cast)  broken.  Shell  large,  rather 
thin;  valves  unequal,  elongated,  rounded  in  front  and  gaping  be- 
hind, with  a  sinus  trough-like  area  back  of  front  margin,  the  one 
in  the  right  valve  being  wider  and  deeper  than  the  one  in. the  left 
valve;  umbones  of  medium  size,  placed  anteriorly  and  pointed  for- 
ward; surface  smooth  except  for  very  fine  incremental  lines  of 
growth. 

Dimensions:   Alt.,  61. 

A  single  specimen  was  obtained  from  the  Quillayute  formation. 

Recent  fauna:    Arctic  regions  (Arnold). 

Pleistocene,  etc.:  This  species  is  found  in  England,  in  the  Red 
Orag  of  Butley;  in  the  Scrobioularia  bed;  in  the  Fiuvio-Crag,  at 
Bramerton;  in  the  Chillesford  bed,  at  Chillesford;  at  Sudbom 
Church  Walks:  in  the  glacially,  pebbly  sands  at  Kunten  Gap,  and 
in  the  middle  glacial  sands  at  Hopton,  and  at  Bridlington  ( Wood  ). 

Post-Tertiary  of  Canada  (Logan;  Billings). 

Pliocene:  California  (Logan;  Billings);  Fernando  formation  of 
Elsmere  Canon,  near  Nowhall.  Los  Angeles  county,  California 
(Arnold ) ;  Quillayute,  Wash.  (  Reagan) . 

Class  VII  Gasteropoda;  Order  Opisthobranchiata. 
Family  XLIII  SCAPHANDRiDiE;  Genus  Cylichna  Loven. 

'* Shell  strong,  cylindrical,  smooth  or  punctate- striae;  spire  mi- 
nute or  truncated;  aperture  narrow,  rounded  in  front;  columella 
callous,  with  one  plait.  Cylichna  arachis  Quoy.is  a  characteristic 
species.''     (Arnold.) 

47.     Cylichna  alba  Brown.     Plate  V.  fig.  47. 

Cylichna  cylindracea  (non-Linne),   Cpr.,   Brit.  Assn.   Rept.,  1863,   p.   647; 
Cooper  7th  Ann.  Rept.  Cal.  St.  Min..  1888,  p.  238. 
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Volvariaalba  Brown,  Illustr.  Conch.  G.  B.,  p.  3,  pi.  XIX,  figs.  43,  44. 

Cyliehna  alba  (Brown)  Loven,  Ofveraight  K.  Vet.-Akad,  Forth.,  1846,  p. 
242.  Tryon,  Man.  Conch.,  vol.  XV,  p.  290,  pi.  LX,  fig.  16,  1898."  Ar- 
nold, Mem.  Cal.  Acad.  Sci.,'vol.  Ill,  p.  192,  pi.  X,  fig.  18. 

"Shell  small,  oylindrioal,  smooth;  spire  truncated;  aperture  nar- 
row posteriorly  for  about  two-thirds  length  of  shell,  when  the  inner 
lip  gradually  retracts  to  the  columella,  forming  a  rounded  anterior 
end  to  aperture;  columella  callous,  with  one  plait.'' ^^ 

Only  a  broken  specimen  of  this  species  was  obtained  from  the 
Pliocene  of  the  Quillayute  formation. 

Living:   San  Diego  to  Monterey,  Cal.  (Cooper). 

Pleistocene:  San  Diego,  Ventura,  San  Pedro  (Arnold):  San 
Diego,  Santa  Barbara,  Cal.  (Cooper). 

Pliocene:  San  Diego  well  (Cooper);  Quillayute,  Wash.  (Reagan). 

Superorder  Streptonbura  ;  Order  CTENOBRANcmATA. 
Superfamily  Toxoglossa;  Family  LII  FLEUROTOMiDiC. 
Grenus  Pleurotoma  Lamarck. 

"  Shell  turriculated,  fusiform,  terminated  anteriorly  by  a  straight, 

more  or  less  long  canal ;  aperture  oval ;   columellar  lip  smooth, 

straight  or  sinuous ;  outer  lip  somewhat  sinuous,  with  a  posterior 

sinus.     Pleurotoma  babylonia  Lam.  is  a  characteristic  species." 

(Arnold). 

48.    Pleurotoma  perversa,    Plate  V,  fig.  48. 

Pleurotoma  perversa  Gabb.,  Proc.  Cal.  Acad.  Sci.,  vol.  Ill,  1866,  p.  183; 
Pal.  Cal.,  vol.  II.  pp.  6,  78,  pi.  I.  fig.  10,  1869.  Cooper,  7th  Ann.  Rept. 
Cal.  St.  Min.,  1888,  p.  260;  equals  Surcula  perversa  Gabb,  Tr^on,  Man. 
Conch.,  vol.  VI,  p.  239,  pi.  VI,  fig.  79,  1884.  Arnold,  Mem.  Cal.  Acad. 
Sci.,  vol.  Ill,  p.  200,  1903. 

Shell  small,  sinstral,  elongate,  slender ;  whorls  eight  to  twelve  ; 
spire  high  ;  spire  in  specimens  at  hand  bent  a  little  near  apex ; 
suture  deep  ;  body  whorl,  including  canal,  nearly  half  of  the  entire 
length  of  the  shell ;  aperture,  except  lower  end  of  canal,  not  seen  ; 
canal  extended  ;  surface  smooth  except  for  fine  incremental,  some- 
what wavy  lines,  which  are  now  mostly  weathered  away. 

Dimensions  :  Axial  length,  37;  lat.  of  body  whorl,  11 ;  length 
of  body  whorl,  21. 

Only  a  few  specimens  were  obtained  from  the  Quillayute  forma- 
tion. 

Living  :   Catalina  Island,  Cal.,  to  Vancouver  Island  (Cooper). 

Pleistocene  :  San  Pedro  to  Santa  Barbara  (Cooper);  San  Pedro 
(Arnold). 

Pliocene  :  San  Pedro,  Cal. ;  mouth  of  Quinaielt  river,  near  (Jrand- 
ville,  W'  ^    "  "nte.  Wash.  (Reagan). 
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Genus  Bela  Gray. 

Shell  oval,  fusiform,  thin;  spire  produced;  oanal  short;  sinus 
small,  near  suture;  columella  flattened;  operculum  pointed  at  both 
ends  (Arnold).  A  characteristic  species  is  Pleurotoma  turricula 
Montf. 

49.     IBela  aanctse  monicss  Arnold?.     Plate  V,  fig^s.  49a,  6. 

Only  a  fragment  of  the  body  whorl  of  this  shell  was  obtained. 
It  had  the  characteristic  sculpture  of  the  above  species;  aperture 
not  seen. 

Fragment  from  the  Quillayute  formation. 

50.    Belafidicula  Gould.    Plate  V,  fig.  60. 

The  classification  of  this  species  was  made  by  comparing  the 
specimen  with  specimens  in  the  museum  of  the  Leland  Stanford 
Junior  University. 

Shell  small,  thin;  spire  elevated;  apex  subacute;  whorls  five  (to 
seven),  angular,  forming  a  broad  shoulder  at  the  suture;  surface 
ornamented  with  about  sixteen  prominent,  subacute,  axially  ar- 
ranged ribs,  which  extend  from  suture  to  suture,  the  ribs  forming 
an  angle  forward  across  the  table-like  band  to  connect  with  the 
ridge  in  front  of  it  across  the  suture  on  the  next  ^horl  above;  sur- 
face also  sculptured  with  spiral  sulcations,  which  become  spiral 
lines  on  the  lower  part  of  the  body  whorl  to  its  lower  extremity;  a 
knuckle-shaped  ridge  begins  at  the  notch  in  the  lip  and  borders 
the  tabular  area  in  front  of  suture  from  lip  to  apex,  caused  by  a 
slight  elevation  on  each  rib  where  it  forms  the  angle  to  cross  from 
whorl  to  suture;  suture  deeply  impressed,  distinct;  aperture  sub- 
elliptical;  canal  short;  body  whorl  ventricose,  without  transverse 
sculpture  on  the  lower  part;  pillar  smooth  internally;  striate  ex- 
ternally. 

Dimensions:  Axial  length,  9;  greatest  lat..  4;  height  of  body 
whorl,  including  canal,  6;  of  aperture,  including  canal,  6. 

Distinguishable  from  B,  sane  tee  monicce  Arnold  by  smaller  size 
and  greater  angulation  of  whorls. 

The  label  with  the  specimens  with  which  the  specimen  was  com- 
pared stated  that  the  shells  were  from  the  lower  San  Pedro  series 
( Upper  Pliocene)  of  California. 

The  specimen,  the  only  one  of  the  species  obtained,  was  found 
among  the  Pliocene  shells  from  Quillayute,  Wash. 

Family  LVIII  BucciNlDiB;  Goiiis  Bueeinum  Linne. 

Shell  inflated,  smooth  "^^bbe^;  spire  moderately 

high ;  aperture  wide^  '  lip  sharp,  thin ; 

inner  lip  soknewb^ ' 
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51.    Buecinum  bogaehielii  n.  8.    Plate  V,  figs.  51a,  6. 

Shell  oblong-ovate,  thin;  whorls  convex,  somewhat  glassy  in  ap- 
pearance;  sarface  ornamented  with  rather  fine  lines  of  growth  and 
with  two  faint  spiral  ridges  on  each  whorl,  separated  from  each 
other  by  about  the  space  of  a  third  of  the  whorl  in  longitudinal 
section,  the  upper  ridge  impression  on  each  whorl  being  at  the 
beginning  of  the  area  that  form^  the  slope  to  the  suture;  aperture 
ovate;  canal  open,  short. 

The  specimen  is  from  the  Quillaynte  formation.  The  si)ecie6  is 
rare. 

Gains  Chry8odomu8  Swainson. 

''Shell  fusiform,  ventricose;  spire  elevated;  whorls  rounded; 
covered  with  a  horny  epidermis;  apex  papillary;  aperture  oval; 
canal  short;  inner  lip  simple,  smooth."    (Arnold). 

52.    Chryaodomua  giganteua  n.  s.    Plate  V,  fig.  52;  times,  one-half. 

Shell  very  large,  broadly  fusiform;  spire  elevated;  whorls  seven 
or  eight,  convex,  sharply  angulate  and  keeped  above,  forming  a 
rimmed,  spiral  table,  below  which  there  is  a  rather  wide,  flattened, 
second  table-leaf -like,  declining  area,  bordered  below  by  a  second 
prominent  angular  ridge,  followed  by  another  depressed  area;  then 
low  lands  alternating  with  slightly  depressed  spaces  in  a  revolving 
manner  cover  the  body  of  each  whorl;  surface  smooth  except  for 
fine,  nearly  oblique,  incremental  lines  which  extend  over  the  table- 
areas;  suture  impressed;  aperture  elliptical-subovate;  outer  lip 
thin;  inner  lip  incrusted;  canal  wide,  short,  curved  backwards; 
columella  twisted,  smooth. 

Dimensions:  Axial  length,?;  lat.  of  body  whorl  of  specimen 
figured,  71;  of  the  next  whorl,  38.5;  height  of  body  whorl  from 
mouth  of  canal,  78;  of  the  next  whorl,  21. 

Measurements  of  a  medium-sized  specimen:  Lat.  of  body  whorl, 
56;  of  the  next  whorl,  33;  height  of  body  whorl  from  mouth  of 
canal,  58;  height  of  next  whorl,  18;  length  of  aperture,  including 
canal,  53;  width  at  widest  part,  31. 

This  species  is  distinguishable  from  the  other  Chrysodomus 
species  by  its  large  size,  smooth  surface  and  double  tabular  area. 

Specimen  obtained  from  the  Quillaynte  formation  near  the 
mouth  of  Maxfield  creek,  Clallam  county,  Washington. 

53.     Chrysodomus  stantoni  Arnold.     Plate  V,  fig.  53. 
Chrysodomus  stantoni  Arnold.     Proc.  U.  S.  Nat.  Mus.,  1908. 

This  species  resembles  (7.  giganteus  above  but  differs  from  it 
in  its  having  a  more  sloping  primary  table,  nearly  obsolete  instead 
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of  prominent  spiral  sculpture,  straighter  walls  of  whorls  in  vertical 
direction,  and  its  having  a  sutural  canal. 

Specimen  from  the  Quillayute  formation. 

Unidentified  specimens  of  this  species  were  found  in  Arnold  and 
Hamilton's  collection  in  the  museum  of  the  Leland  Stanford  Jun- 
ior University  from  Purissima  Rock,  Punta,  Anyo  Nuevo,  Califor- 
nia; also  in  V.  W.  Bradley  and  L.  D.  Frink's  collection  from 
Newyear  Point  (Capitola),  California;  and  Doctor  Smith  has  just 
recently  advised  me  that  Doctor  Arnold  has  identified  the  species 
as  above,  from  a  location  in  the  Santa  Cruz  quadrangle,  age  Mid- 
dle Pliocene. 

Genus  Neptunea  Bolten. 

Shell  elongate-ovoid,  inflated,  sometimes  sinstral,  with  rather 
short  and  sometimes  bent  canal;  aperture  oval. 

54.    Neptunea  maxfieldii  n.  8.    Plate  VI,  fig.  54. 

Shell  large,  robust-fusiform,  thick;  spire  elevated,  subacute; 
whorls  five  or  six,  convex,  the  convexity  being  more  pronounced  on 
the  upper  part  of  the  whorls;  suture  having  a  notched  appearance 
caused  by  the  shell  of  the  previous  whorl  overlapping  it  in  saw-tooth 
fashion,  distinct,  appressed;  aperture  oval-elliptical  to  subovate; 
outer  lip  curved  in  and  flattened  at  edge  near  suture  in  mature 
specimens;  inner  lip  incrusted;  base  of  aperture  where  it  meets  the 
canal  broadly  rounded;  canal  short,  slightly  curved  backwards  and 
a  little  to  the  left;  columella  rough,  twisted;  surface  smooth,  with 
the  exception  of  faint  spiral  sculpture  which,  shows  principally  on 
the  lower  part  of  the  body  whorl,  extending  on  to  the  external  part 
of  the  pillar;  transverse  lines  are  also  seen  on  the  more  mature  speci- 
mens, but  if  they  were  ever  prominent  they  have  been  weathered 
away;  color  of  shell  reddish. 

Dimensions  of  largest  specimen:  Axial  length,  70;  lat.,  47;  aper- 
ture, including  canal,  51  x27. 

This  species  differs  from  the  Iritonidce  in  the  less  prominent 
sculpture,  especially  the  practical  absence  of  the  transverse  lines 
and  the  total  absence  of  the  nodes  so  characteristic  of  the  latter;  also 
in  the  upper  part  of  all  the  whorls  being  convex.  Its  shape  is  also 
more  that  of  Neptunea  than  of  Cancillaria, 

The  specimens  representing  this  species  were  obtained  at  the 
present  mouth  of  Maxfield  creek  near  Quillayute. 

64).    Neptunea  sp. 

A  fragment  of  shell  from  the  Quillayute  (Pliocene)  formation 
proves  to  belong  to  JVeptu^  '  '^  much  broken  to  admit  of 

specific  determinaticMr 
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fmaaif  LXI  UnwactDM.    GcnoB  MtmoeerM  LaiiHrck. 

** Shell  ovate;  IsMt  whori  large;  sfHre  rather  elevated;  apertnre 
•emilaoar;  inoer  lip  wide  and  flattened;  ooter  Up  crenated,  with  a 
prominent  tooth  oanallj  at  the  fore  part.  Jfomoeeras  lugubre  Sow. 
ia  a  characteriatic  speciea**  (Arnold.) 

55.    Monoeero9  engtmatum  CoonuL    Plate  VI,  fi^.  55u 

ManoeeroB  engonatum  Con.,  Joor.  PhiL  Acad.  ScL,  voL  VII«  1837,  p.  264, 
pL  XX.  fi^.  17;  (equals  M.  unicarmatum  Reeve,  Icoil  Conch.,  ^  I). 
Cor.,  Brit,  AasiL  Kept.,  1893,  p.  663.  Gabb,  PaL  CaL,  vol  II,  p.  75, 
18».  Tr7on,Maii.Conch.,¥oLlI,p.  195.  pLLXI,%.304,1880.  Cooper. 
7th  Ann.  Rept.  CaL  St.  Min.,  1888,  p.  25L  Keep,  West  Coast  Shells,  p. 
29,  fig.  10,  1*2.  WiUiamson,  Proc  U.  S.  Nat.  Mas.,  voL  XV,  1892,  p. 
214.    Arnold,  Mem.  CaL  Acad.  Sci.,  voL  III,  pp.  246,  247,  1903. 

Arnold's  description  (see  above):  '* Shell  of  medinm  size,  fosi- 
form  ;  whorls  six,  angular,  flattened  to  concave  above  and  below  : 
apirally  snlcate,  salci  with  transverse  lamellar  stride  ;  sotnre  deeply 
appressed,  distinct ;  apertnre  snbelliptical ;  ooter  lip  effose,  dentate 
within ;  inner  lip  slightly  flattened,  smooth  ;  canal  deep,  narrow, 
recurved ;  pillar  twisted,  sqaamose." 

Dimensions  (specimen  obtained  mnch  broken):  Axial  length, 
more  than  28 ;  lat.,  19 ;  height  of  body  whorl,  including  canai, 
more  than  21. 

A  single  specimen  of  this  species  was  found  in  the  Quillayute 
formation. 

Living  :   San  Diego  to  Baulinas  Bay,  California  (Cooper). 

Pleistocene  :  San  Pedro,  Ventura,  San  Diego,  Lake  Merced,  San 
Mateo  county,  California  (Arnold) :  San  Pedro,  San  Diego  (Cooper  i . 

Pliocene:  Old  mouth  of  Maxfield  creek,  Quillayute,  Wash. 
(  Reagan). 

Genus  Trophon  Montfort. 

56.     Trophon  sp.     Plate  VI,  fig.  56. 
A  fragment  of  a  shell  from  the  Quillayute  formation  proves  l-  > 
be  of  the  above  genus;  but  it  is  too  much  broken  to  admit  of  spe- 
cific  determination. 

Subfamily  PuRPURiNi«;  Genus  Purpura  Brugiere. 

Shell  oblong-oval,  body  whorl  large,  usually  with  transverse  ribg 
or  nodes;  spire  short  in  most  species;  aperture  oval  to  ovate,  large, 
terminating  in  a  notch,  or  a  very  short  oblique  channel;  columella 
flattened,  smooth.     A  typical  species  is  Purpura  persica  Linne. 
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57.    Purpura  crispata  Chemnitz.    Plate  VI,  fig.  67. 

Purpura  eriapata  Chemnitz,  Conch.  Cab.,  XI,  pi.  187,  figs.  1802  and  1898, 
1795.  Kuster,  Conch.  Cab.,  p.  105,  pi.  XIX,  figs.  3  and  4, 1837.  Carpenter, 
Brit.  Assn.  Rept.,  1863,  p.  662.  Tryon,  Man.  Conch.,  vol.  II,  p.  175.  pi. 
LXIII,  figs.  163-166,  68,  1880.  Cooper,  7th  Ann.  Rept.  Cal.  St.  Min., 
1888,  p.  261.  Keep,  West  Coast  Sheila,  p.  33,  fig.  13,  1892.  <>2  Arnold, 
Mem.  Cal.  Acad.  Sci.,  vol.  Ill,  p.  261,  1903. 

The  speoimen  here  figured  and  described  is  much  broken  and 
belongs  to  the  variable  class  of  this  species. 

Shell  fusiform;  spire  much  elevated;  apex  subacute;  whorls 
five  to  seven,  angulated  with  two  prominent  spiral  ridges  (now 
much  worn)  on  each  whorl  with  a  flattened  band-like  space  be- 
tween them;  suture  impressed,  distinct. 

Dimensions:   Length  without  canal,  23;  lat.  of  body  whorl,  17. 

Only  a  single  specimen  was  obtained  from  the  Pliocene  of  the 
Quillayute  formation. 

Living:  Sitka  to  Santa  Barbara  (Cooper);  Neah  Bay,  Quilla- 
yute Bay,  Washington  (  Reagan) . 

Pleistocene:  San  Pedro,  Cal.  (Arnold);  San  Diego  to  Santa 
Barbara  (Cooper). 

Pliocene:  Quinaielt  river,  near  Granville  (Taholti),  Wash.;  San 
Pedro,  Cal.  (Arnold);  Seven  Mile  Beach,  San  Mateo  county,  Cali- 
fornia (Cooper) ;  Quillayute, Clallam  county,  Washington  (Reagan). 

58.    Purpura  lapillus  Lam.    Plate  VI.  fig.  58. 

Specimen  obtained  is  much  weathered.  Shell  fusiform,  of 
medium  thickness;  spire  elevated;  apex  subacute;  whorls  six, 
convex;  suture  impressed;  aperture  oval-elliptical;  inner  lip  and 
columella  flattened;  canal  short;  umbilicus  slightly  perforate  to 
non-perf orate;  surface  sculpture  wholly  removed,  except  transverse 
growth  lines. 

Dimensions:   Lat.,  16.5;  axial  length,  31. 

Specimen  from  the  Quillayute  formation. 

Living:   Quillayute  Bay  and  Puget  Sound  (Reagan). 

Pliocene:   Quillayute, Wash.  (Reagan). 

59.  Purpura  lapillus,  var.  quillayutea,  n.  var.  Plate  VI,  figs.  59a,  6. 
Shell  with  elevated  spire,  extended  beak,  rounded  volutions; 
volutions  numbering  five  or  six,  with  strongly  marked  suture  lines, 
their  full,  rounded,  ventricose  forms  relieving  the  sutures;  aper- 
ture large,  semilunar  in  outline,  termipating  in  a  narrow  canal  be- 
low; outer  lip  thick;  inner  lip  incrusted;  canal  a  little  recurved; 
surface  sculpture  mostly  removed,  except  very  fine  oblique  lines  of 
growth  parallel  to  the  apertural  maiffin. 

62.   After  Arnold,  loc.  cit. 
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Dimensions:  Alt.  of  body  whorl,  including  canal,  40;  width,  31; 
longest  diameter  of  apertnre,  33;  transverse  diameter,  18. 

This  variety  is  distinguishable  from  P,  lapillua  var.  saxicola^ 
by  a  less  gibbous  body  whorl,  by  a  smaller  and  more  elongated 
aperture  and  by  the  canal  being  more  extended  and  turned  more 
backwards. 

A  single  specimen  was  obtained  from  the  Pliocene  of  the  Quil- 
layute  formation  at  the  old  mouth  of  Maxfield  creek,  near  Quilla- 
yute.  Wash. 

Suborder  Streptodonta;  Superfamily  Gymnoglossa. 
Family  LXIII  EuuMiDiE;  Genus  Eulima  Risso. 

Shell  small,  white,  and  polished;  slender,  elongated,  with  numer- 
ous level  whorls;  spire  often  curved  to  one  side;  obscurely  marked 
on  one  side  by  a  series  of  periodic  mouths  which  form  prominent 
ribs  internally ;  apex  acute;  aperture  oval,  pointed  above;  outer  lip 
thickened  internally;  inner  lip  reflected  over  the  pillar,  not  um- 
bilicated  (Arnold).     A  characteristic  species  is  Eulima  tortuosa 

Adams. 

60.    Eulimna  waahingUmi  h.  s.    Plate  VI,  tg.  60. 

Shell  small,  elongated,  not  curved  to  one  side,  thin;  spire  very 
acute;  whorls  six  to  ten;  suture  distinct,  impressed;  aperture  elon- 
gate-ovate; outer  lip  thin,  rather  arcuate. 

Dimensions:  Axial  length  of  medium-sized  specimen,  12;  lat.,  3. 

This  species  differs  from  K  micans  Carpenter  in  having  its 
suture  impressed. 

It  is  a  rare  species  in  the  Quillayute  formation  of  Quillayute, 

Wash. 

61.    Eulima  smithi  n.  s.    Plate  VI,  fig.  61. 

Shell TesQinhling jEulima  washingtoniBboYefhvxihhving  rounder 
shoulders  shown  on  the  cases. 

Superfamily  TiENiOGLOSSA;  Family  LXV  TRiTONlDit. 
Genus  Ranella  Lamarck. 

Shell  with  elongated  spire,  compressed,  with  two  6pposite  varices 

which  are  continuous  over  all  the  whorls;  aperture  oval;  canal 

short,  recurved;  outer  lip  crenulated;  columella  arcuated  and  orenn- 

lated  or  ridged.     Ranella  spinosa  Lam.  is  a  characteristic  species. 

62.    Ranella  marahallii  n.  s.    Plate  VI,  fig.  62. 

Shell  large,  broadly  fusiform;  spire  elevated;  whorls  convex,  each 
with  two  prominent,  oppositely  placed,  rounded,  rather  reflexed 
varices,  each  forming  a  oontinaoas  varix  from  apex  to  base  of  shell; 
suture  deeply  impresBed*  <  "^ore  snboval;   outer  lip 
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thickened,  ridged  without;  inner  lip  inorasted;  oanal  short,  a  little 
recurved;  surface  ornamented  with  very  fine,  revolving  lines  (there 
are  no  signs  of  there  ever  having  been  any  nodes  on  the  shell ). 

Dimensions:  Height  of  shell  to  top  of  third  whorl,  measuring 
from  posterior  extremity  of  canal,  67;  to  the  top  of  the  seoond 
whorl,  49;  to  the  top  of  the  body  whorl,  39;  width  of  body  whorl, 
including  varices,  42;  of  first  whorl  of  spire,  37;  aperture,  34  x  25. 

This  species  is  distinguishable  from  R.  californica  Hds.  by  its 
absence  of  nodes  and  rugose  revolving  ridges  and  non-denticulate 
outer  lip. 

A  single  specimen  of  this  species  was  obtained  from  the  Quilla- 
yute  formation  at  the  mouth  of  Maxfield  creek  by  Mr.  Henry  Mar- 
shall, who  kindly  presented  it  to  the  writer,  and  after  whom  it  is 
named. 

Superfamily  Cbrithiacea;  Family  LXXVIII  NxTiciDiE. 
Crenus  Natiea  (AdaTison)  Scopoli. 

"Shell  subglobular;  spire  slightly  elevated;  aperture  half  round; 
spiral  columellar  callous  entering  the  umbilicus.  Natiea  canrena 
Linn,  is  a  characteristic  species." 

Subgenus  CrypUmatica  Dall. 

'^Natiea  with   smooth   calcarius  operculum  and  an  umbilicus 

entirely  and  smoothly  filled  with  callous.     Natiea  clausa  Broderip 

and  Sowerby  is  the  type."*^ 

63.    Natiea  (Cryptonatiea)  clausa  Broderip  and  Sowerby.     Plate  VI,  fig.  63; 

times,  one-half. 


Natiea  clausa  Brod.  and  Sby.,  Zool.  Jour.,  vol.  IV,  1829,  p.  360.  Zool 
Beechey's  Voyage,  p.  136,  pi.  XXXIV,  fig.  3;  pi.  XXXVII,  fig.  6,  1839. 
Carpenter,  Brit.  Assn.  Kept.,  1863,  p.  661.  Gabb,  Pal.  Cal.,  vol.  II.  p.  77, 
1869.     Tryon,  Man.  Conch.,  vol.  VIII,  p.  30,  pi.  IX,  figs.  65,  67-69.  73, 


1886.     Cooper,  7th  Ann.  Kept.  Cal.  St.  Min.,  1888,  p.  253.     Keep,  West 
Coast  Shells,  p.  46,  1892.     Arnold,  Mem.  Cal.  Acad.  Sci.,  vol.  Ill,  pp.313 
315,  1903. 

Natiea  russa  Gld.,  Proc.  Bost.  Soc.  Nat.  Hist.,  vol.  VII,  1859,  p.  43;  Otia,  p. 
109,  1862.  Carpenter,  Brit.  Assn.  Rept.,  1863,  p.  586.  Cooper,  Bull.  No. 
4,  Cal.  St.  Min.  Bureau,  part  3,  1894,  p.  29.*' 

This  species,  as  represented  in  the  Quillaynte  formation,  resem- 
bles Lunatia  lewisii  very  much,  except  that  the  adults  are  much 
smaller  and  the  spire  more  elevated  in  proportion  to  the  size  of  the 
body  whorl. 

Shell  ovate-globular;  spire  slightly  elevated;  whorls  four,  evenly 
convex  to  shouldered  occasionally;  surface  ornamented  by  incre- 
mental lines  only;  suture  depressed;  aperture  round-semioval  to 

»v3.    After  Arnold.     See  above. 
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setnilunar;  inner  lip  callous  and  refleoted  ootnpletely  over  the  \xm- 
bilicus;  outer  lip  sharp. 

A  tiumeroOB  speciea  in  the  Pliocene  of  the  QuillByute  formation 
at  the  old  mouth  of  Max6eld  creek  near  Quillayute,  Wash.;  also  on 
the  Bogaohiel  river  in  the  northeast  bank  near  Mr,  Earl  Wilson's 
place,  between  Forks  and  Quillayute. 

Living:    North  Atlantic,  Arctic  Ocean,,  Alaska  (Cooper)* 

Pleistocene:  San  Pedro^  Santa  Barbara,  Cah  (Arnold);  San 
Diego  to  Santa  Barbara  (Ck}oper);  Fiah  Pointy  Lummi  peninsula, 
Whatoouj  county t  Washington  (Keagan). 

Pliocene:  Santa  Barbara,  Sao  Pedro,  Cal,;  mouth  of  Quinaielt 
river  near  Granville,  Wash*  (Arnold);  Quillayute,  Wash,  (Keagan), 
64,     Polynices  {hunalia)  kwisii  Gould.     Plate  VI,  fig.  64;  time«j  one-half. 

Natica  leioisii  Gld.,  Proc,   BosL  Soc,   Nat,   Hist,  1847,  p/^9:   Wilkes'i 

Expl  Exped.,  211,  pL  XV,  p»  2&3,  1852, 
Lunatia  letvisii  Old,  Cpr,,  BriL  Assn.  Rept..  1863,  p.  661,    Gabb,  Pal.  Cal  , 
equals  M  reiniana  Dunker  and  M.  algida  GId,     (See 
'    "'"        "-     pi   XIII,  fige,  11,12;  pL  IX,  tig, 
'       18S8,  p.   247,     Keep, 
WagTier  Inat, 


77,  1869; 

Tyron.  Man.  Cooch.,  vol.  VIIL  p.  35, 
70,  1886.)     Cooper,  7th  Ann,   Kept.  Cal 
Weat  Coast  Shells,  p.  45,  fig,  25.  1892. 


Sci. 
U,  S.  NaL  Mus,.  voL  XV, 
ScL,  vol.  III,, 


vol.  Up 

'  "        """-        -      pi   XIII, 

al.   SL  Mm., 
Dall,  Trana, 
vol,  lU,  part  II,  18C>2,  p.  374. 
Natiea  {Lmtatia)  lewi^ii  Old.,  Williamson,  Proc, 

1892»  p,  211, »* 
PolynicBs  (Lunatia)  lewisii  Gould,  Arnold^  Mem.  Cal*  Acad, 
pp.  315,  S16,  pi,  X,  ng.  u, 

Shell  very  large,  globosa,  coaio;  epire  elevated,  acute;  whorls  four 
to  ail,  slightly  convex,  well  rounded;  body  whort  large,  having  a 
long,  alightly  r^otivex  elope  from  suture  to  near  the  base,  where  it 
Buddenly  turne  under  the  umbilicus;  Hperture  ovate,  broad,  bavin g 
H  sharp  lip  on  right  margin;  on  the  left  margin  the  lip  widens  and 
presents  a  rounded  edge;  umbilicus  moderately  long,  deep,  nearly 
round;  operculum  thin,  hotuy;  upper  whorls  more  concave  than 
body  whorl;  whorls  separated  from  each  other  by  suture. 

Dimensions:  Adult  specimens  range  from  70  to  100  mm.  or 
more  in  axial  diameter,  and  60  to  SO  mm.  in  transverse  diameter. 
Some  specimens  are  still  larger. 

Living:  Discovery  Harbor,  Oregon,  Puget  Sound  (Pickering); 
Quillayute  Bay,  NeaU  Bay,  Washington  (Reagan);  Strait  of  Fuoa 
to  San  Diego  (Cooper);  Japan  (Tryon);  Catalina  Island  (Arnold), 

Pleistocene:  Sau  Pedro,  Cat.  (Arnold);  San  Nicolas  Island, 
8ant^  Barbara,  Cal  (Cooper), 

Pliocene:  Santa  Barbara,  Kirker's  Pass,  San  Fernando,  Oal, 
(Cooper);  Soquel,  Santa  Cruz  county,  California  (Arnold);  Qail, 
layute,  Wash.  (Beagan). 

64  AiUr  Amald.  ]oe.  elt. 
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Family  Aporrhaid^^;  Genua  Aporrhais  Dillwyn. 

Shell  fy  si  form,  turreted  or  oblong-ovate,  with  a  short  canal  io 
front  aad  a  poeterior  oanal  running  up  the  spire;  outer  Up  of  adult 
Bhells  expanded  and  two  or  three  digitated,  digitations  forming 
oarini^  on  the  back  of  the  ahelh 

Subit^nus  Arrkoges  Gabb. 

"Shell  with  expanded  lip,  merely  terminating  in  a  single  pos- 
terior obtuse,  lobe-like  extension,  and  having  its  anterior  sin  as 
nearly  or  quite  obsolete;  posterior  canal  very  short;  anterior  canal 
alao  short  and  obtuse/'^ 

I         66.    Aporrhais  (Aporrhoges)  guUIayut^r^is  n.  b.     Plate  VI,  fi^,  65, 

Volutions  five  or  morei  convex ;  suture  distinct;  body  whorl 
large,  thick;  lip  expanded,  terroiiiating  in  a  single  posterior  larg«, 
lobe- like  extension;  anterior  sinuf^  nearly  obsolete;  posterior  canal 
very  short;  anterior  canal  short  and  obtuse;  surface  sculpture  un- 
known (a  few  fragments  of  the  shell  on  the  cast  seem  to  indicate 
that  it  was  smooth) ;  inside  of  outer  lip  ridged,  the  ridges  radiating 
outward. 

Dimensions:  Axial  length,  more  than  60;  breadth  of  body  volu- 
tion, including  lip,  45;  extension  of  lip,  2L 

A  single  specimen  was  obtained  from  the  Quillayute  formatioD 
at  the  mouth  of  Maxfield  creek. 

This  species  ditfere  from  all  previously  known  Aporrhais  in  its 
large  size. 

PLEISTOCENE    STRATIQRAPHICAL   SECTIONS, 

1*    Section  taken  at  Port  Townsend: 

1.  Blue  clay .....,..,. 10  feet  +. 

2.  Plastersand,  .-,*. .*•..,..•.*•.,*.  30    " 

3.  Yellow  and  containing  cobble«toneB. .......... . .....    4    " 

4.  Black  soil 2    " 

In  2  atid  3  large  glacial  boulders  are  embedded, 
Thie  is  tJie  only  section  taken  on  the  etrait;  those  which  follow 
are  from  the  Pacific  side* 

2.  A  section  in  a  well  on  the  Pool  place  on  Quillayute  prairie 
taken  from  the  surface  down: 

1.  Black  loam.... 3  feet. 

2.  Yellow  and  blue  clay .......................  20    '' 

&  Grave!, 67    ** 

No  water  was  found  in  this  well.  The  Quillayute  prairie  lies  oo 
m  bench,  and  its  greatest  drawback  is  its  lack  of  water. 

«&.    tC*«k.  U.  S.  G.  3.  Terr.,  vol.  DL  p.  Sn. 
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3.  A  section  in  Mr;  E.  Pullen's  well  on  Quiilayute  prairie: 

1.  Clay  and  tiand;  sand  at  bottom  of  well;  plenty  of  water 24  feet. 

4.  A  eeotion  in  Mr*  Manfield'e  well  oti  Quiilayute  prairie: 

L   Loam *  —  * *  * .  *  *  —  ,,...,*  —  ,,.,,*,..    4  feet. 

2.  Yellow  clay , 7    " 

3*   Layers  of  loose  gravel  and  of  partly  *'  cement "  gravel, .....  20    ** 

This  wtjil  has  a  little  water  in  it;  but  it  eeepa  away  in  the  graveL 
The  well  haa  been  abandoned. 

5.  A  section  in  Mr  Peterson *s  well  on  Forks  prairie: 
1,  Gravel,  hard-pan,  clay  including  bouldera 75  feet. 

In  this  welt,  as  in  all  the  wells  of  Forks  prairie,  there  is  plenty 
of  water*  It  is  obtained  from  the  seepage  from  the  Calawa  riven 
From  the  big  bend  in  that  river,  its  volume  is  much  diminished* 
Its  water  passes  beneath  Ferks  prairie  as  an  undercurrent  and  baa 
its  exit  below  the  prairie  in  nuroerous  springH,  the  water  ultimately 
reaching  the  Bogacbiel  river.  This  water  seems  to  follow  the  old 
channel  of  the  Calawa  prior  to  glacial  times. 

6.  A  section  at  Forks  prairie  on  Mill  cre^k,  at  the  falls  at  Mr. 
Iverson*s  sawmill: 

1,   Loam - , , , , 2  feet. 

t.   Yellow  clay 4    '" 

3.  A  yellow  cement  cobbleatone  stratum,  caufting  the  falls  in 

the  stream 4     '* 

4.  Laminated,  horizontal  to  the  croaa-bedded,  massive,  coarse 

to  gravelly  aand  containing  small  cob b I eii— stratum  totally 
onlithified. 10  feet  +, 

7.  A  generalized  section  from  Qnlllayure  prairie  to  Dickey  lake : 

L  Gravelly  soil ....,,. ,... — 2  feet, 

2-  Yellow  clay.  This  clay  digs  easily  as  a  rule.  At  places,  how- 
ever J  t  has  a  '^gumbo' '  nature,  at  others  a  jointed  structure. 
Where  stumps  had  been  burned  it  was  noticed  to  be  oxi- 
dized, being  bright  red  in  color.  It  seems  to  be  a  good 
brick  and  tile  clay.    The  boulders  in  it  attest  ita  glacial 

origin.    Maximum  thickness. ,    , . . . .  20    *^ 

3,  Blue  clay,  exposed  under  the  yellow  clay  stratum  along  the 
streams.  This  clay  when  wet  is  aticky,  and  gives  off  a 
bad  odor.  The  water  that  seeps  from  it  also  has  a  bad 
taste.  It  is  typical  ground  moraine  material  In  this 
clay,  as  in  the  yellow  clay  above,  there  are  lenses  of 
graveL  Strata  of  fire-clay  were  abo  seen  in  the  blu^a 
occasionally  , ... 40  feet  +. 
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u  DeBcripiion  ^fformaHon.  ^^^^H 

The  Pleistocene  depositfi  separate  themselves  into  two  groups— 
those  exposed  along  the  strait  and  thoee  exposed  along  the  PaciSe 
front.     Below  is  a  deicription  of  each : 

Deposits  of  the  Strait  Region, — These  depoeits  extend  from 
Port  Townsend  ail  the  way  to  Neah  Bay,  but  are  exposexi  only  in 
patches  on  the  coast  west  of  Gettyeburg-  The  formation  is  of 
glacial  origin  and  extends  to  the  islands  off  the  coast;  in  the  for- 
mation on  Protection  Island  many  swamp  stages  are  represented. 
The  formation  reaches  its  maximum  thickness  along  the  strait  from 
Port  To  WD  send  to  Gettysburg,  it  there  being  from  200  to  300  feet 
in  thickness.  Westward  from  Gettysburg  it  thins  out  to  a  mere 
edge.  In  the  interior  here,  however,  there  is  an  abundance  of  evi- 
dence of  glaciation  at  every  place  examined  north  of  the  nortbero 
extension  of  the  Olympic  axis;  granite  boulders  were  found  800 
feet  above  sea4evel  near  the  top  of  the  divide  on  the  La  Push- East 
Clallam  wagon -road.  Towards  Neah  Bay  there  are  several  pre- 
giacial  streams  Sited  with  Pleistocene  deposits  that  have  not  been 
recut  since  then;  and  almost  all  of  the  preglaoial  streams  there  have 
a  wedge  of  Pleistocene  material  in  the  old  channel  on  each  side  of 
the  present  channel.  One  glacial  filled  channel  about  mx  miles 
west  of  the  Sekiu  river  has  a  large  number  of  granite  boulders  in 
it.  The  formation  at  its  maKimum*development  localities  has  its 
lower  member  till,  a  stitf  bine  clay  —  probably  the  equivalent  of 
Willis's  Admiralty  till  of  the  Puget  Sound  country,  The  rest  of 
the  formation  is  roughly  stratified  sand  and  grave]. 

From  the  material  at  hand,  it  would  seem  that  the  northern  j^la 
ciers,  coming  against  the  rock  walls  of  the  Olympics  in  their  south- 
ern advance,  were  compelled  to  dump  their  debris  un  the  low  lands 
and  in  the  south  margin  of  the  strait  depressfon  along  their  front 
from  Puget  Sound  west  to  Gettysburg,  though  it  is  probable  that 
the  deposits  were  augmented  here  by  increment  from  the  Olympic 
glaciers,  But  from  Gettysburg  westward,  on  account  of  a  lowering 
of  the  land  surface,  which  will  be  mentioned  laier,  tliey  passed  over 
the  western  axis  to  tfie  Pacific,  not  only  nut  depusiting  much  ma- 
terial on  tht*  strait  side  but  in  many  places  t-veti  scraping  the  rocks 
bare  of  all  soil,  and,  passing  over  the  divide,  broke  otf  iti3  top,  dump* 
ing  the  whole  of  its  debris  in  the  Quillayute-Ozette  trough  and  un 
the  ocean  front  beyond. 

Depogitu  OH  the  Pamfie  Fronl  of  the  Peninnula^^ln  Pleisto^ 
oene  limes  the  whole  Pacific  front  of  the  peninsula  was  submerged 
or  partly  submerged  from  Waatch  Strait  to  some  distance  below 


Geological  Papers, 


m 


Point  Granville*  In  the  north  even  the  ridge  (ialandi)  along  the 
fiuuthern  margin  of  the  QuillayuteOzettesyncline  were  iubuierged, 
aad  the  sea  claimc^d  as  her  own  all  the  present  land  surface  to  the 
very  foot  of  the  western  extension  of  the  Olympic  axii.  Marine 
eh  ells  are  found  at  Beaver  post-office,  twenty  miles  inland,  as  well 
RB  in  the  stratified  sande  thirty* five  feet  above  tide  along  the  ocean 
front  near  Point  of  Arches,  After  the  subsidence  there  came  from 
the  northward  over  the  divide  the  great  glucif^r,  and,  having  scraped 
off  the  top  of  the  northern  country,  dnrnped  its  accumulated  debnB 
in  the  ponndiDg  seas,  extending  its  front  outward  beyond  the  pres- 
ent shore-lina  and  the  now  otf-ahore  Islands^  probably  even  as  far 
out  AS  the  halibut  banks,  they  likely  being  the  final  dumping- 
ground.  And  by  its  advancing  and  retreating  and  the  working 
over  of  the  material  by  the  sea,  the  whole  region,  far  beyond  the 
present  shore- line,  was  filled  up  to  a  level  with  the  top  of  the  now  off- 
shore islands  and  to  a  height  considerably  above  the  former  height  of 
the  islands  and  former  coast-line,  as  all  are  capped  with  from  forty  to 
siity  feet  of  glacial  ma  ten  at  Also,  above  the  submerged  urea,  the 
now  eastern  tributaries  of  the  Quillayute  river  had  their  inner  val- 
leys submerged  or  under  tidal  influence  far  inland  from  the  then 
shofe-line  and  glacial-eheet.  Consequently,  they  there  sedimented 
up  their  channels;  Pleistocene  deposits  were  found  to  underlie  the 
present  bed  of  the  Soled uck  river,  even  as  far  as  tlie  Boleduck  hot 
epringB,  though  for  many  miles  below  that  it  has  now  removed  the 
greater  part  of  these  deposits. 

That  the  glacier  which  glaciated  this  region  as  far  south  as  the 
Hoh  river  oanie  from  the  north  is  attested  by  the  fact  that  the  up- 
per country  of  the  Quillayute  valley  shows  no  signs  of  having  been 
glaciated;  also  the  granite  boulders  seen  in  the  depot^its  near 
Ozette  lake  and  at  many  other  places  along  the  coast  and  in  the  in- 
terior region  are  apparently  rook  from  the  Sel kirks  and  Mount 
Baker,  far  to  the  northward;  there  is  no  granite  in  the  Olympioe, 

On  the  whole,  the  formation  west  of  the  Hoh  river  is  composed 
mostly  of  sand  and  a  poor  grade  of  gravel,  made  up  mostly  of 
ground-up  sandstone  from  the  neighboring  hills,  with  a  few  granite 
boulders  scattered  here  and  there.  It  reaches  a  thickness  of  125 
feet  at  Yellow  Banks  on  the  coast  five  miles  east  of  the  Ozette  In- 
dian village;  but  in  the  center  of  the  Quil]ayute*Ozette  it  is  likely 
much  thicker.  At  the  surface  it  presents  the  characteristic  features 
of  a  glaciated  region,  subdued  by  the  effects  of  a  receding  sea. 
Near  Mr.  Albright*s  place,  near  Dickey  lake,  overwash  sand  and 
gravel  were  found.    McCalley  lake,  in  section  20,  having  an  area 


^ 
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of  about  forty  acres,  besides  a  large  swamp  dietrict  Burroandiaj;^  ft, 
seems  to  be  a  scooped- out  area  of  glacial  origin.  Iq  the  ^icioity 
of  Mora  and  in  the  lower  Dickey  river  country  there  are  several 
kettles. 

In  the  Hoh  valley  and  from  there  southward  the  glacial  debris 
seetDs  to  have  all  come  from  the  Olympic  glaciers.  Its  thickness 
and  extent  were  not  ascertained. 

As  a  closing  reoiark,  the  islands  now  off  the  Pacific  coast 
of  tite  peninsula  were  islande  in  pre-Pleistorene  times,  the 
same  as  now,  with  the  addition  of  many  of  the  present  bead- 
lands.  la  the  Pleistocene  epoch  they  were  submerged,  or  partly 
so,  and  then  completefy  anrrounded  and  covered  over  with  debris 
from  the  gliniers  and  streams  of  the  adjacent  region.  At  the  close 
of  the  epoch  the  country  was  again  elevated;  and  the  land  sur- 
face was  then  extended  fartlier  out  to  sea  than  the  present  off-shore 
islands.  Since  then  the  sea  has  been  continually  tearing  down  the 
loose  Pleistooentf  material  and  carryin*^  it  out  to  deeper  water 
areas:  and  the  resistant  rock  (the  original  islands)  are  made 
islande  again  ae  fast  ae  the  sea  can  remove  the  debris — islands  the 
same  as  before,  except  that  they  now  have  a  Pleistocene  cap.  And 
the  eroding  work  is  still  going  on.  In  front  of  the  writers  resi- 
dence the  sea  has  encroacht^d  upon  the  land  300  yards  in  four 
years;  and  the  waves  now  rule  supreme  where  the  Indian  village 
stood  only  ten  years  ago.  In  the  revolving  years  many  of  the 
present  headlands  will  have  all  the  loose  material  removed  from 
around  them,  and  they  too  will  be  islands* 

Recent  DepOftit^. — These  are  found  in  the  deltas  of  the  respect- 
ive streams  and  in  a  part  of  the  lower  inner  valleys  of  the  Quilla- 
ynte  and  Pysht  rivers,  and  in  the  Waatch  Strait-Suez  river  region 
west  of  Neah  Bay.  In  these  localities,  the  under  rock  is  usually 
sand  or  gravel,  or  both.  The  surface  stratum  is  usually  a  rich 
loam,  and  the  areas  it  covers  good  farming  districts*  A  part  of 
Waatch-Suez  area  is  semi* tide  lands^  aud  some  of  it  is  beiuf^  en- 
croached upon  by  beach  sands,  which  are  being  continually  blown 
inland  by  the  pre%"ailing  southwesterly  wind  which  sweep?  the  re- 
gion. The  c-onstruction  of  a  dike  to  keep  the  sea  out,  and  of  a 
windbreak  to  stop  the  sand-dune  encroachment,  has  been  requested 
of  the  Interior  Department  for  the  benefit  of  the  Makah  Indians, 
in  whose  reservation  the  area  lies. 

As  a  closing  remark  on  the  structural  geology  of  the  region, 
quoting  from  Doctor  Arnold:**   '*A  great  uplift  in  the  Olympic 

6G.    Bull.  0«L  Soc  Am.,  vol.  IT,  p.  4@S. 
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PemnBula  region  appears  to  liav©  taken  place  at  or  near  the  close 
of  the  Mioceoe  epooh,^  and  still  another  lesser  one  during  the  late 
Pliocene,  Tbat  orogenic  movemente  are  still  taking  place,  or  have 
occurred  since  the  deposition  of  the  Pleistocene,  is  evidenced  by 
the  very  gently  folded  and  tilted  clays,  sands  and  gravels  in  the 
vicinity  of  Port  Angeles/' 

ECOKOMrC  GEOLOGY, 
r  Sand  and  GraveL 

The  gravel,  though  not  a  first-grade  qnalityi  is  praotioally  un- 
limited in  quantity.  The  best  grade  is  found  on  the  strait  side, 
but  any  of  it  is  good  road-buildiag  material,  and  is  now  being  used 
for  that  purpose.  And  when  the  railroads  once  enter  the  region 
there  is  gravel  enough  in  it  to  make  the  grades  and  keep  the  roads 
ballasted  after  completion. 

Tbe  sand  in  the  west  end  of  the  peninsula  is  a  limited  quantity, 
being  confined  principally  to  the  beach  districts;  but  fronting  the 
strait  from  Gretlysburg  to  Port  Townsend  it  is  practically  inex- 
haustible in  quantity.     Where  found  it  is  a  good  plastering  and 

atreet-paving  sand. 

Building  St4me, 

The  sandstone  of  the  Clallato  formation  and  the  sandstone  of 
the  Olympicd  would  make  good  building  material,  but  as  yet  there 

is  no  demand  for  stone  in  the  region,  and  likely  will  not  be  foT 

many  years  to  come. 

Iron  OrB. 

In  the  region  back  of  Port  Townsend,  on  the  Puget  Sound  aide, 
there  are  said  to  be  mountains  of  low-grade  iron  ore  ;  also  extinct 
swamps  containing  this  metaL  There  were  iron  reduction  works  in 
this  region  once,  but  the  ore  there  is  said  to  be  so  poor  in  grade 
tbat  the  ore  used  was  imported  from  the  Canadian  side.  This  iron- 
tire  region  was  not  visited  by  the  writer, 

G^ld  PkLcers** 
Ae  yet  the  interior  of  the  Olympic  region  has  not  been  pros- 
pected; but  many  quartz  veins  in  the  mountains  and  in  the  Clallam 
Peak  country  are  known  to  carry  gold.  8ome  in  the  latter  region 
are  said  to  carry  it  in  paying  quantities.  At  the  present  time, 
however^  the  only  gold- mining  carried  on  is  that  of  placer  mining 
along  the  Pacific  beach;  and  it  only  pays  in  spots.     The  principal 

67,  Should  the  QaillaTule  fcirvnktk^n  prove  to  be  Upper  Mipcen^  Uten  Ihare  were  lwop«rladi, 
■of  uiiUft  in  the  epoch— one  mt  the  clone  af  the  ClMlJlKm  «ta,ffe  und  |h«  other  At  the  ck>e«  of  the 
QailUyute. 

68.  AJao.  Me  ArttoJC  U.  S,  QfioL  BulK  No.  £60»  pp.  164-157.  Gold  Placenof  the  Gout  of  Wuh^ 
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loGationB  are'at  Shishi  Beach ,  between  Point  of  Arches  and  Portage 
Head;  at  Ozette  Beach,  near  the  viltage  of  the  same  name;  at  Tel- 
low  Banka  five  milee  eouth  of  the  Ozette  IndiaD  village;  and  at  a 
point  on  the  beach  some  two  miles  northwest  of  Johnaon  Point  and 
m%  milea  northwest  ap  the  coast  from  the  month  of  the  Qtiillayute 
river. 

In  1894  oame  the  first  gold  excitement  of  the  region,  it  being 
reported  at  that  time  that  gold  could  be  found  in  the  beach  sanda 
almost  anywhere  from  Gray's  Harbor  to  Cape  Flattery ♦  A  rush 
followed,  and  moat  of  the  beach  was  staked  from  Cape  Flattery 
eouth  nearly  to  the  mouth  of  the  Columbia  river.  Pay  sand,  how- 
ever, has  been  fouud  only  at  the  locations  above  mentioned. 

The  gold,  which  is  usually  in  small  flakes,  la  always  aaaooiaied 
with  ** black"  and  ''ruby'*  sands.  It  seems  to  have  been  oonoen- 
trated  at  the  base  of  the  blutfa  along  the  ooaat  at  or  tiear  bed* rock 
by  a  process  of  wave  action,  from  the  Pleistocene  deposits  capping 
the  bluffs.  In  separating  this  metal  from  the  sand  and  gravel  in 
which  it  18  found  the  slu ice-box  method  is  used  wherever  there  is 
sufficient  water;  at  other  places  rockers  are  used. 

Mr*  W*  W.  Lovelace,  the  owner  of  the  Shiahi  placers,  states  that 
his  claims  have  produced  $15,000  in  gold;  aad  it  is  likely  that  the 
other  claims  along  the  beach  taken  together  have  produced  a  like 
0um. 

iihiski  Bench  PlacetB. — Shishi  beach  extends  from  Point  of 
Arches  to  Portage  Head.  This  beach  had  furnished  the  richest 
olaime  on  the  coast  up  to  this  present  year,  when  it  was  eclipsed 
by  the  placers  near  Johnson  Point.  In  this  district  the  beach 
claims  are  now  mostly  worked  out;  but  recently  paying  placer 
ground  has  been  found  on  the  bench  inland  from  the  beach. 
Along  this  beach  a  low  bloff  of  gray  shale  and  fine  gray  sand- 
stone meeta  the  incoming  tide.  Superimposed  upon  this  are  yellow 
sands  and  gravels  of  Pleistocene  age,  while  the  beach  at  high- tide 
line  ia  strewn  with  cobbles  and  pebbles,  mostly  derived  from  the 
Pleistocene  deposits  through  the  action  of  the  encroaching  sea. 
The  rest  of  the  beach  is  covered  mostly  with  sand  from  one  to  four 
feet  in  thickness.  It  is  in  this  sand  and  in  the  crevices  of  the  un- 
derlying sandstone  and  shale  that  the  gold  is  found,  Mr.  Lovelace 
states  that  be  removes  several  inches  of  the  bed-rock  and  sluices 
it  with  the  sand  when  washing  for  gold  on  this  beach. 

Ozette  Pi  aiders, —Along  the  beach  at  Oaette  gold  occars  in  the 
sand  the  same  as  at  Shishi;  but  on  account  of  a  lack  of  water  but 
little  work  has  ever  been  done.    Before  placer  mining  can  be  suo- 
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oeisfully  carried  on  in  this  diBtrict  water  will  have  to  be  brought 
from  Cfeette  river  or  lake. 

Yelhw  Banka  Placers. —  Six  or  seven  miles  south  of  Ozette  th© 
Pleistocene  deposits  overlook  the  sea  in  yellowish -brown  bluffs 
reaching  a  height  of  over  1 25  feet.  No  bed-rock  is  here  exposed ; 
only  horizontally  bedded  Pleistocene  sand  and  gravel*  At  th©  base 
of  the  bluffs  are  pay  eands^  a  concentrate  from  material  that  is  being 
continually  dropped  from  the  cliffs.  Here  there  is  an  abundance 
of  water,  thus  enabling  the  tniners  to  use  the  sluice-box  method  of 
separation.  Work  was  done  in  this  district  last  year  but  it  is  now 
teraporarily  abandoned, 

Johnson  Poiut  Placers, — Last  winter  gold  was  found  in  the 
beach  sands  near  Johnson  Point,  also  in  paying  quantities  in  the 
Pleistocene  deposits  of  the  bench  adjacent.  8inee  then  several 
men  have  been  employed  at  placer  mining  in  the  dietrict;  but  the 
work  is  very  badly  hampered  by  flooding  caused  by  the  encroach* 
ing  sea  A  pan  of  sand  here  has  been  known  to  run  as  high  as 
sixty  cents  in  gold;  and  men  have  been  able  to  clear  from  two  to 
ten  dollars  per  day.  The  gold  consists  of  very  fine  flakes.  Associ- 
ated with  it  are  magnetite^  garnet ^  pyrite,  platinum^  and  iridosmine. 

Remarks. — The  first  gold  excitement  in  the  region  occurred  in 
1894.  Since  then  placer  mining  has  been  carried  on  oontiouously, 
some  $30,000  having  been  taken  from  the  district. 

The  gold  IS  unquestionably  derived  from  the  Pleistocene  de- 
posits covering  the  benches  adjaoant  to  the  sea,  being  concentrated 
at  bed-rock  at  the  base  of  the  bluffs  and  benches  by  the  pounding 
sea* waters.  The  gold  being  derived  from  the  Pleistocene  deposits, 
there  seems  to  be  no  reason  why  pay  gold  may  not  be  found  in 
certain  localities  in  these  deposits  as  well  as  in  the  beach  sands. 
And  again,  as  the  sea  in  Pleistocene  times  reached  far  inland  to 
what  it  does  now,  it  is  possible  that  gold  concentration  was  going  on 
along  the  ocean  front  then  as  now,  atid  that  pay  streaks  may  be 
found  along  the  then  ocean  beach.  Moreover^  all  the  gold  not 
brought  with  the  glacier  from  the  Selkirks  and  Mount  Baker 
country  must  have  been  leached  out  of  the  mineral  veins  in  the 
Clallam  Peak  district.  Consequently,  rich  veins  of  gold  ore  may 
some  day  be  discovered  in  that  region. 

As  has  been  casually  mentioned,  there  are  indications  of  oil  at 
several  places  along  the  Pacific  coast  from  Cape  Flattery  to  Point 
Elizabeth.  The  conglomerate  and  serpentine  of  the  supposed  \\t^- 
Cretaceons  series  give  off  an  odor  like  that  of  benzine,  when  frtslily 
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exposed,  though  it  is  quite  likely  that  they  obtain  their  oil  from 
the  Miocene  ehaleB  adjacent  by  a  seepage  process.  The  supposed 
Cretaceous  rocks  in  many  places  also  give  off  a  similar  odor,  and 
oil  seepages  are  known  to  occur  at  several  locations  along  the  coast 
where  these  rocks  are  the  country  rocks.  It  is  also  likely  that  they, 
too,  have  derived  their  oil  by  seepage  from  the  Miocene  shales 
which  they  rim. 

As  has  berto  seen,  the  Miocene  series  rims  the  Quillayute  trough, 
and  on  the  south  side  of  this  trough,  where  the  older  rock  has  been 
removed  by  the  invading  ocean,  it  forms  cliffs  facing  the  sea,  being 
separated  from  the  older  rock  by  wn  erosive  period  and  having  its 
bafial  meniber  a  conglomeriite  rock  of  from  100  to  400  feet  in 
thickness^  The  greater  part  of  the  suries  exposed  is  shale,  but  oc- 
casionally there  are  massive  to  thin- bedded  strata  of  soft  gray 
sandatone  ;  and  in  the  interior  the  whole  series  is  capped  with  the 
aandstone  of  th«j  QuillayutB  furination,  which  seems  to  be  an 
eqiiivalent  ot  the  lower  Purissiraa  of  Californiat  Wherever  this 
Miocene  formation  is  exposed  there  are  oil  indications,  either  in 
the  occurrence  of  the  odor  of  benzine  or  an  allied  product  of 
crude  oil,  or  in  seepages.  The  latter  are  most  prominently  deveU 
oped  along  the  coast  from  the  mouth  of  the  Hob  river  to  the  mouth 
of  the  Quillayute  river  On  Hoh  head^  near  the  mouth  of  the 
former  stream*  oil  forms  in  pools  so  that  one  may  dip  it  up  with  a 
cup.  This  oil  ia  said  to  be  one  of  the  besr  grade  oils  ever  found, 
having  a  forty* five  per  cent,  paraffin  base* 

An  oiUwell  was  sunk  on  the  very  rim  of  this  field  to  a  depth  of 
about  1500  feet  at  a  point  some  two  miles  south  of  the  muuth  of  the 
Qaillayute  river  in  1902^  but  the  side  preasure  waa  ao  great  that  h 
caved  in  the  pipes,  and  the  work  had  to  be  abandoned  without  any 
oil  having  been  obtained.  A  Quillayute  oil  company,  representing 
people  at  Coallnga,  Cal.,  is  now  preparing  to  put  down  a  well  near 
the  old  site  next  yean  The  Standard  Oil  people  have  also  become 
interested  in  this  field,  and  have  now  leased  as  much  of  the  Forks 
prairie  and  Quillayute  country  as  they  can  get  at  ten  per  cent,  of  the 
oil  developed,  agreeing  to  commence  operation  within  three  years 
from  last  summer. 

It  is  the  writer's  opinion  that  the  Standard  Oil  people  have  the 
beat  field ;  the  seepage  along  the  upturned  broken  edge  of  the 
formation  along  the  coast  is  only  an  indication  of  the  oil  in  the 
less -disturbed  interior  region. 

If  iudic-ations  are  criteria  to  judge  by,  there  is  an  abundance  of 
oil  in  the  region  south  of  the  western  extension  of  the  Olympic 
aiis, 
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As  has  been  incideDtally  meotioDed,  there  are  iDdioationB  of 
<3oaI  in  all  the  aedimentary  rocks  west  and  north  of  the  Olympics, 
especial ly  id  the  Baudatone  series  of  the  fortuations.  Aa  has  been 
noticed^  small  veins  of  poor- grade  coal  were  found  exposed  in  the 
oaJioQ  walls  of  both  the  Hoko  and  Sekiu  rivera.  In  the  aupposed 
Cretaceous  rooks  below  Portage  Head  on  the  Pacific  coasts  small 
veins  of  black  lignite  were  seen  inter  bedded  with  the  gray  sand- 
stone, the  veins  varying  from  stringers  and  fragments  to  seams 
several  inches  in  thick nee^,  the  latter  being  exposed  only  at  low 
tide.  In  the  sandstone  series  of  Johnson  and  Strawberry  Points, 
small  seams  of  coal  are  eiiposed,  the  coal  sea  ma  being  thicker  and 
the  c^al  a  better  grade  the  farther  inland  the  exposures  are  found. 
A  few  miles  up  the  Qui  May  ate  river  from  ils  mouth,  a  coal  seam  is 
found  running  in  an  east  and  west  direction  with  nearly  a  vertical  dip. 
The  coal  is  a  good  grade  of  lignite,  but  the  vein  is  less  than  a  foot  in 
thickness.  Coal  has  also  been  found  at  the  headwaters  of  the  Quil- 
layute  river,  at  Freshwater  Bay  and  at  Clallam  Bay.  Th^  last  three 
coal  areas  are  ej^tensive^  the  coal  a  good  quality  of  lignite^  and  in 
i^nantity  sufficient  to  be  workable. 

Qmllayute  R**ver  Field. — ^A  coal  outcrop  occurs  about  three 
iniles  above  Salalet,  or  six  miles  from  Forks,  near  the  Bogachiel 
river.  About  fifteen  years  ago  a  railroad  company,  said  to  be  The 
Narrow  Crauge  Railroad  Company »  spent  considerable  money  tun- 
neling into  it.  The  tunnel  was  driven  thirty  feet  The  ooal-vein 
was  about  one  foot  in  thickneBS,  coal  a  good  quality  of  lignite. 
After  merely  prospecting,  the  work  was  abandoned. 

An  analysis  of  coal  from  the  headwaters  of  the  Quillayute  river, 
Washington,  likely  from  the  above  mine,  gave  the  fol lowing :^^ 

I            Motatore, ^   . .,,. , , ♦  6 .  10  per  cent 

Valattle  combustible  matter. .......... 39. 15        ** 

Fixed  carbon 47.01 

j            Aah..,,:..,, l.n 

I            Sulfur.. ...,,.... . .97       '* 

Total .... 100,00  per  cent. 

From  indications  this  section  will  undoubtedly  be  a  valuable 
coal-Seld  when  developed. 

Freshwater  Hay  ^^I^M.— Arnold's  description:^^  "The  eastern^ 

most  locality  in  (Clallam)  county  at  which  prospecting  operations 

Aft,    AtK  see  Arnold.  CoaI  \m  ClftllAm  coiintT.  WMhinffton.  U.  R  G«>U  Bull   No.  S60.  pp,  213^ 

m  hoe.  clu^  p,  117.  Al«D.  Bethun*.  G«o.  A.,  Hinaa  and  liiii«TiU»  <kf  WttihlD^ton;  Ann. 
B«pt,  Fint  State  GwL  Surv..  pp.  15^  1^  OlympU,  1^1. 
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for  coal  have  been  carried  on  is  in  the  region  about  Freshwater 
Bay,  66 veil  miles  west  of  Port  Angeles.  As  before  mentioned,  this 
field  lies  just  to  the  south  of  the  bay,  on  the  northeastern  portion 
of  a  broad  synclinal  trongh<  The  only  evidence  of  coal  found  by 
the  writer  (Doctor  Arnold,  also  by  myself)  along  the  beach  of 
Freshwater  Bay  wa^  on  the  eastern  side,  about  one  and  one-half 
miles  east  of  Observatory  Point,  Here  a  twenty- five  foot  series  of 
hard,  a  item  a  ting  gray  ynd  brown,  thin*  bedded  sandstone  strata 
outcrops  between  the  6ne,  gray,  aandy  shale,  which  is  exposed  for 
some  distance  along  this  part  of  the  beach.  The  sandstone  dips 
south  fifty  degrees  west  at  an  angle  of  twenty  degrees,  and  is  full 
of  more  or  lees  altered  fragments  of  wood,  some  of  which  are  six 
inches  in  length,  and  most  of  them  full  of  teredo  borings." 

Mr.  D.  J.  O'Brien,  former  superintendent  of  the  Port  Angelea 
Coal  and  Coke  Company,  and  now  president  of  the  Clallam  Bay 
Coal  Company,  prospected  this  field  with  a  diamond  drill,  and 
kindly  furnished  Doctor  Arnold  with  the  following  drilling  record 
from  a  hole  in  a  deep  gulch  about  one- half  mile  south  of  the  east- 
ern end  of  Freshwater  Bay,  top  of  hole  approximately  at  sea4evel:^* 

Dark  sandstone , 89  8 

Coal ,,.. , 0  4 

L          Gray  sandstone. . 24  0 

I         Soft  white  sandBtone .,,... ,  17  0 

■  Sandstone  containing  oy&ter  shells , . .  ♦  10  0 

V  Sandstone  containing  green  boulders, ............  lU  0 

I         Sandstone W  0 

I          Fire  clay , ....... . * ,  2Q  0 

I         Gray  sandstone* 40  0 

I          Hard  blue  shale  ..., . 30  0 

I          Gray  sandstone. ........*.. GO  0 

■  Coal ...... 2  2 

■  Gray  sandstone. M»  0 

■  Coal............ _i  _B 

"               Totals......... 627*  10 

No  develaproeDt  work  has  ever  been  done  in  this  field. 

Clallam  Bay  Field. — Aa  was  stated  when  the  geological  forma- 
tiona  of  the  etrait  region  were  discueeed,  the  Clallam  Bay  coal-field 
liea  in  a  aynoline  between  Pillar  Point  and  Slip  Point  at  the  entrance 
of  Clallam  Bay*  This  synoline  has  a  northeaaterlj^-BOuthweaterly 
axis.  At  the  north  it  ib  truncated  by  the  Strait  of  Faca.  It  ex* 
tenda  inland  for  a  distance  of  more  than  seven  miles,  but  ip 
rupted  on  the  east  and  aouth  by  ebarp  local  faul' 
coal-bear iug  formation  consists  of  600  feet  of  coa 
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massive  sandstone,  interbedded  with  an  occasional  stratum  of  con- 
glomerate.   In  it  are  interbedded  several  workable  seams  of  coal. 

This  coal-field  was  visited  by  Prof.  J.  S.  Newberry,  while  a 
member  of  one  of  the  Pacific  railroad  surveying  parties.  He  ob- 
tained specimens  of  coal  from  a  vein  near  Slip  Point.  Of  this  coal 
he  gives  the  following  analysis:^ 

Fixed  carbon 46.40  per  cent. 

Volatile  matter 60.97 

Aflh 2.68 

Total 100.00  per  cent. 

In  1864  or  1865  a  prospect  was  opened  in  the  sea  cliflf  two  and 
one-half  miles  east  of  Slip  Point.''  Concerning  this  old  mine,  Mr. 
S.  C.  Gilman,  in  his  article  on  the  Olympic  country,  has  this  to  say: 

"Between  Pillar  Point  and  Clallam  bay,  on  the  Strait  of  Foca, 
is  the  abandoned  Thomdike  coal-mine.  There  are  said  to  have 
been  'six  leads  of  coal,  ranging  in  thickness  from  one  to  three  feet, 
dip  ten  degrees;  distance  from  coal  leads,  12  to  100  feet;  forma- 
tion, sandstone.'  This  is  said  to  have  been  one  of  the  best  coals 
found  in  Washinis^ton.  It  was  mined  for  some  time,  until  it  pinched 
out  or  was  cut  off  by  a  fault,  and  the  vein  was  lost  and  the  work 
abandoned."'^ 

Quoting  from  Doctor  Arnold:'*  "The  remains  of  the  old  pier 
from  which  the  coal  at  the  mine  was  loaded  onto  schooners  were 
still  visible  in  1892,  when  Mr.  J.  S.  Diller  visited  the  locality.  The 
location  of  the  mine  is  given  on  the  Coast  and  Geodetic  Survey  chart 
(No.  6300)  as  two  and  one-half  miles  east  of  Slip  Point,  Clallam 
Bay.  Mr.  Bailey  Willis  also  mentions  the  occurrence  of  coal  meas- 
ures on  the  Clftllam  and  Psyche  (Pysht)  rivers  in  his  report  on  the 
coal-fields  of  Washington  territory."" 

The  real  prospecting  and  development  work  in  the  region  dates 
from  about  1904.  At  this  time  Mr.  O'Brien,  of  the  Port  Angeles 
Coal  and  Coke  Company,  above  mentioned,  made  a  thorough  in- 
vestigation of  the  section  of  country  lying  between  the  Pysht  and 
Clallam  rivers  and  the  strait  coast,  finding  workable  coal-seams  as 
follows:  One  four  miles  inland  and  one  seven  miles  inland,  and 
three  on  the  ridge  facing  the  strait  between  Pillar  Point  and  Slip 
Point ;  one  seam  exposed  on  the  coast  being  40  inches  in  thick- 
ness, another  KO  feet  stratigraphically  below  this  one  of  12' inches 
in  thickness,  and  the  other,  a  22-inch  seam,  in  the  neighborhood  of 

n.    Pacifle  RailrcMd  Report,  vol.  FV.  part  U.  p.  67. 

v^nadM.  Hanry.  Th«  Coal  Dopoaits  of  Waahinrton :  Ann.  Rapt  Waahinffton  Gaol.  Snnr.. 
>  d;268. 

>«o«.  MMg„  vol  7.  1896.  p.  189. 
.417. 

«l,l8^1886»p.760. 
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100  faet  above  it.  And  recently  a  elide  on  the  strati  frotit  has  ex* 
posed  a  siz^foot  vein  about  a  half* mile  from  the  4U*inch  outcrop. 

Upon  Bndiug  coal  in  the  region,  Mr.  O'Brien  organized  the 
Clallacn  Bay  Coal  Company,  leased  the  land  in  the  coal  region  at  a 
very  reasonable  per  oentager  and  at  once  began  development  work 
on  the  forty-ineh  vein.  At  the  present  time  the  main  tunnel  has 
been  driven  600  feet,  the  mouth  of  the  tunnel  being  on  the  hBacb^ 
eu  that  coal  is  loaded  right  onto  ships  from  it,  The  monthly  out* 
put  now  is  about  200  tons;  and  work  on  the  newly  discovered  six- 
foot  vein  is  to  be  commenced  at  once*  , 

The  c!oal  is  a  clean,  hard»  glossy  black  lignite,  It  breake  with  a 
conchoidal  fracture  and  shows  extremely  sharp  edges  It  oon tains 
email  quantities  of  pyrite,  often  in  veinlets;  but  not  ia  quantity 
sufficient  to  damage  the  coal*  When  burned  the  coal  leaves  no 
clinkers.  An  analysis  of  a  surface  specimen  of  this  coal  by  Prof. 
N,  W<  Lordt  of  the  department  of  metallurgy  and  minerology,  Ohio 
State  University,  Columbus,  Ohio,  gives  the  following r 

Moisture.. ......»,,  — .  .,>, «      6.55  p€r  cent 

Volatile  combuatible  matter. 34.25        *' 

Fijced  carbon. *    4T.80       '* 

ft        Aab ...- 11.40 

I  Total , 100.00  per  cejit. 

I         Sulfur,  S.37  per  cent* 

•  Mr.  M.  R.  Campbell,  of  the  United  States  Geological  Surrey, 
who  is  a  member  of  the  committee  in  charge  uf  the  government 
eual-testing  plant  at  St.  Louis,  has  this  to  say  regarding  the  Clallam 
Bay  coah^^ 

**I  know  of  no  use  for  which  it  may  snccessfuUy  compete  with 
other  coals  that  reach  the  Pacific  coast;  but,  judging  from  the  re- 
sulte  which  have  been  obtained  at  the  government  coal-testing  lab- 
oratory at  St.  Louis  during  the  past  summer,  I  feel  sure  that  the 
black  lignite  represented  by  this  sample,  although  only  three  feet 
in  thickness,  may  have  cousiderable  value.  Tests  madt^  on  simitar 
lignite  from  the  Rocky  Mountain  states  sliow  that  it  will  prrxluce 
gas  of  K  higher  power  than  that  obtained  from  any  bituminous 
coals  of  the  MiBsissippi  valley,  and  if  gas- prod  peers  ami  gas-enginea 
replace  the  ordinary  type  of  engines*  which  seems  altogether  prob* 
abb,  it  will  give  to  this  li^uite  a  value  almost»  if  not  quite^  equal 
to  the  beet  bituminous  coal/' 

Recently  twenty  tons  of  this  coal  was  sent  to  the  government 
officials  at  Bremerton  navy*yard  near  Seattle  to  have  a  test  made 
of  its  qualities.  This  test,  which  has  just  been  completed,  shows 
a  coal  superior  to  any  other  coal  produced  on  the  Pacific  coast 
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THE  CARBONIFEROUS  QUADRUPEDS, 

THOSE  OF  KANSAS,  OHIO,  ILLINOIS,  AND  PENNSYLVANIA 

IN  THEIR  RELATION  TO  THE  CLASSIFICATION  OF  THE 

SO-CALLED  AMPHIBIA  AND  STEGOCEPHALA. 


By  Rdy  L.  Moodib^  AsaisUnt  fn  Zoolocr,  UniTerstty  c 

^I'^HE  earliest  qoadrop^da  known,  as  diverged  into  distinct  types, 
-^  have  been  called  the  amphibimi  and  the  reptilian.  It  is  often 
difficult,  if  not  at  tiroes  impossible,  to  draw  the  line  between  these 
two  large  groups  of  animals.  Before  men  had  gune  deeply  into  the 
study  of  paleontology  these  two  groups  were  oonsidered  small  and 
unimportant,  but  now  that  we  know  more  than  two  dozen  orders  of 
reptiles,  mostly  extinct,  and  some  nine  orders  have  been  assigned  to 
the  Amphibia,  that  opinion  is  no  longer  held,  and  we  realize  that 
the  amphibians  and  the  reptiles  were  dominant  on  the  earth,  among 
vertebrates,  in  late  Paleozoic  and  throughout  the  entire  period  of 
the  Mesozoic.  Just  what  constitutes  a  reptile  and  an  amphibian 
DO  one  is  so  bold  as  to  state  at  the  present  day,  but  we  are  war- 
ranted in  making  suggeetions  as  to  what  seems  right  in  the  light 
of  OOF  present  knowledge.  On  this  basis  we  will  assume  the  right 
of  discusBtng  the  claBsification  of  one  of  these  large  groups— the 
one  usually  known  as  the  Amphibia — which  we  shall  see  is  a  most 
heterogeneous  assemblage. 

The  Carboniferous  rocks  of  Kansas,  Ohio,  Illinois  aud  Pennsyl- 
vania—and I  doubt  not  those  of  West  Virginia,  Iowa  and  Indiana 
will  also  be  found  to  contain  them — contain  the  remains  of  verte- 
brates which  are  of  a  higher  type  than  the  fishes.  The  remains  as 
they  are  preserved  to  ua  usually  represent  small  creatures,  although 
we  occasionally  find  fragments  which  show  that  larger  individuals 
eiisted  at  this  time  also.  We  will  cite  as  instances  of  this  the  two 
large  vertebra*  named  by  Professor  Marsh  as  belonging  to  &saurti3 
acadianus,  and  a  large  rib  to  be  described  by  the  writer,  a  portion 
of  a  large  skull  designated  elsewhere  by  the  writer  as  MacTsrpBton 
huxleyi  Cope  (formerly  described  as  TudUanu^  kuxltyi  Cope),  and 
various  fragments  recently  described  by  Case  as  pertaining  to  an 
unknown  species  of  /Cry&pA;  as  well  as  the  large  fragment  of  a 
tooth  which  Williston  described  in  1897  from  nt^ar  Louisville  of 
this  state.  He  was  able  to  show  from  the  microscopic  structure  i  E 
the  tooth  that  the  form  was  an  undoubted  labyrinthodont,  wlilf  h 
he  allied  witli  MastodmisauruJi, 
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Tbe  loeAlttiea  m  ibe  T&rioas  At&tes  ander  dtaeoamoo  in  wbich 
tbese  esiij  qaadnEip^dB  hare  been  found  are,  in  Kaaaas,  Louisville 
and  near  Winfi^ld:  in  Obia.  Ibe  fatnons  Liatoo  tnineaf  in  minotat 
tbe  Mazoo  Creek  beda;  m  Penna^Irmnia,  C^moeltoii  and  PilteboTg. 
Hmee  olfaer  statee  of  tbe  UtiioD  bare  fufnifibed  other  remaioa,  but 
Ifaey  are  not  worthy  of  meotloD  in  tbb  ooQEiectioti.  Kor  are  tbe 
footprints  diaooTtred  and  partiaUy  desoibed  by  PiofeaBor  Mndge 
from  Eanaaa,  and  by  Lea  and  King  from  Pennsylvania^  of  sofficieDl 
diagooatie  ralne  to  irarrant  consideratioD  here.  Since  the  creatiires 
froQi  tbe  Mason  Creek  beda  in  IJIinoifi  and  the  Lin  too,  Ohio,  minea 
hare  fnmiabed  tbe  tno^  ootoplele  materia  L  we  wiU  conSoe  oar  dia- 
etiasioQ  in  large  part  to  them. 

Among  the  several  bandied  sperimeiiB  of  tbe  early  qnadrnpeds 
oollected  by  Dr,  J,  8.  Newberry  at  the  Linton  minea,  none  is  per- 
hapa  more  remarkable  thdn  the  one  first  described  by  Doet<ir 
WyTDiii  in  1858 aa  Bnnieept  (Peiimt)  lytUL  Doctor  Wy man  and, 
laler,  Profeeaor  Cope,  who  fltndicd  the  same  specimen,  called  Htten* 
tioQ  to  tbe  decided  frog* like  aspect  of  the  gkoU,  and  indeed  the 
oompefiaoti  is  a  rery  striking  one.  It  ia  barely  poaaible  that  Ibis 
apecies  (plate  I)  may  represent  a  form  of  the  ancestral  group  from 
which  oor  modem  froga  hare  descended,  although  we  bare  no  direct 
eridenee  on  this  aubject,  aince  tbe  form  of  t  be  present  specimen  ie 
preserred  merely  aa  a  mold  in  the  soft  coal.  There  is  present  in 
the  ai^^ecimen  a  portion  of  the  right  hind  limb,  which  m  strikingly 
h'og-like,  and  thia  tends  to  atrengtben  tbe  BUggestion  of  the  skall 
as  to  the  annran  natnre  of  the  species.  The  rertebral  column  ia, 
bowerer,  quite  long;  entirely  too  long  for  tbe  frogs  as  we  know 
them.  The  writer  baa  in  mind  some  embryological  inTestigationa 
which  aught  to  go  a  long  way  toward  settling  this  question,  and  be 
hopes  to  present  a  diacusaion  of  hia  reaalta  elsewhere.  If  J^rtian 
^felli  Wyraan  is  not  related  to  the  early  ancestors  of  tbe  frugs  then 
we  hare  not  the  slightest  evidence  of  frogs  or  frug-like  animals 
prior  to  the  Eocene.  The  form  named  by  Marsh  Eohatrachu^ 
agills  from  the  Lower  Cretaceous  of  Wyoming  is  too  incomplete 
and  too  insufficiently  described  to  afford  definite  information  its  to 
what  it  is. 

Among  several  ^pecimene  of  Car  bo  tiif^ro  us  quadrupeds  receired 
by  Professor  Cope  for  study  from  Mr,  R.  D.  Laooe,  of  Pittston, 
Pa. f  was  a  specimen  of  the  earliest  known  reptile,  which  was  in 
1896  first  placed  by  Cope  in  the  species  Tuditanu&  puuctulatuB 
Ctipe*  Later  (1897),  however,  be  removed  the  form  to  another 
genua,  ImdeMe$,  but  retained  tbe  same  specific  term  for  the  form. 
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Recently,  Williston  ( Journ,  Geol.,  July- August,  1908)  has  rede^ 
scribed  the  specimen  and  haa  referred  it  to  another  species,  which 
he  oalls  Isodectes  copei  flp.  nov.  Cope  distinctly  stated  in  1896, 1 
and  again  in  1897,  that  the  form  was  a  true  reptile,  and  as  such 
was  the  earliest  reptile  known*  His  statement  seejDS,  however,  to 
have  been  overlooked,  for  when  Raymond  announced  the  discovery 
of  Carboniferous  vertebrates  near  Pittsburg,  Pa.,  he  stated  that  the 
forms  there  disoovered  were  the  oldeet  known  reptiles;  but  Cope's 
discovery  antedated  his  in  two  ways — chronologically  and  geologic- 
ally, Holland  corrected  this  error  in  the  report  of  the  director  of 
the  Carnegie  Museum  for  lVt08* 

•  The  specimen  as  preserved  is  less  than  six  inches  long  and  con- 
sists of  the  entire  body  of  the  animal,  minus  the  head  and  the  right 
fore  limb,  The  absence  of  the  bead  is  to  be  especially  regretted,  for 
it  is  upon  the  skull  characters  that  most  of  our  classification  is  based^ 
and  it  is  to  this  portion  of  an  animare  anatomy  that  we  refer  for 
the  final  analysis  of  the  creature's  position*  The  most  noteworthy 
reptilian  oharactere  which  can  be  detected  on  the  remains  pre* 
served  to  us  are  the  osseous  carpus  and  tarsus » two  sacral  vertebrse, 
the  reptilian  phalangeal  formula  (2,  3,  4,  5,  4)  for  the  hind  foot, 
the  inter-central  attachment  of  the  ribs  (as  is  the  case  in  the  Mi- 
croaauria),  and  the  well  ossified  condition  of  the  limb  bones,  a  mat- 
ter  of  no  slight  importance,  In  some  of  its  characters  it  is  so  close 
to  the  Microsauria  that  were  it  not  for  the  two  sacral  vertebraa  and 
the  osseous  carpus  and  tarsus  it  would  undoubtedly  find  a  place 
among  the  Amphibia.  The  abeence  of  ventral  ribs  is  to  be  espe- 
cially noted. 

The  presence  or  absence  of  the  ventral  ribs  seems  to  be  a  matter 
which  is  little  understood,  and  doubt  has  been  thrown  on  the  use 
of  this  character  as  one  of  any  importance.  Among  the  Micro^ 
BEuria  there  are  forms  which  possesss  well-developed  ventral  ribs, 
and  others,  not  distantly  removed  otherwise  in  structure,  which 
possess  no  ventral  ribs  whatever,  L  e.,  the  Tuditanid^B  and  the 
Amphibamida^.  What  the  function  of  the  ventral  ribs  was  is  also 
ft  little  doubtful.  To  say  that  they  developed  merely  to  protect 
the  abdomen  of  the  animal  is  merely  begging  the  question,  for  if 
they  develop  for  this  purpose  in  one  form  why  should  not  other 
forms  with  similar  habits  also  develop  similar  structures?  The 
degree  of  the  osaification  of  the  limb  bones  is  a  matter  to  which 
but  slight  attention  has  been  paid.  In  the  study  of  a  large  series 
of  the  Microsauria  this  is  found  to  be  quite  variable.  Home  forms 
aeem  to  have  the  limb  bonea  made  up  of  perichondrium  alone. 
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while  othera  exhibit  htjfhly  developed  eDdoohoodritiiiu  aod  this  06«l 
onfs  in  foTms  which  ve  pUce  in  the  same  genus — for  instanoo* 
Tudii^nui  punctmlatus  Cope  and  TudiianMts  minimum  Moodie* 
Joet  what  this  may  mean  remains  to  be  determined.     It  is  possiUd  j 
that  it  is  due  tp  the  mode  of  pFe«erTation.  I 

Another  fofm  of  the  greatest  Interest  ia  the  one  recently  da- J 
flcribed  by  the  writer  from  the  Mazoo  Creek  beda  of  lUinois  as.1 
Mi<TerpeU}n  caudatum.    This  interesting  little  fossil  is  leaa  than' 
two  inehee  in  length,  bnt  there  are  preaerred  in  its  matrix  more 
eharactere  than   we   would  expect  in    many  specimens  of  fossil 
amphibians.    The  form  represents  the  only  species  of  Branchio>  ^ 
aanria  so  far  disoo^ered  in  North  America,     On  the  eiDaU  nodule 
in  which  Micrerpeian  in  embedded  there  are  found  a  nearly  com^ 
plete  ootline  of  the  body;  a  neariy  complete  skeietoti;  the  black 
pigment  of  the  eyes;  the  pigment  of  ekin  and  the  pattern  it  as« 
stitned;  minate  scales  which  covered  the  body;  the  lateral  litie 
canals  of  Iba  tail,  and  the  ventral  scutes — enough,  in  fact,  to  wur* 
rant  a  restoration  of  the  animal,  and  this  has  been  given.     (Plat® 

n.  fig.  1.) 

Another  form  which  will  interest  ns  here  is  the  one  described  in 
1866  by  Cope  under  the  name  of  Ampkibamu$  grandicepM.  This 
fonn  is  known  from  nearly  complete  remains  which  have  been  de- 
scribed by  Dr  (>.  P*  Hay,  and  again  described  by  the  writer  with 
a  restoration.  The  form  is  interesting  as  being  a  typical  member 
of  the  Microsaoria.  (Piste  III,)  It  had  a  short,  stumpy  tail^  a 
short  body,  and  a  short,  broad  bead  It  bad  four  toes  on  the  band 
and  five  on  the  foot,  with  the  phalangeal  formula  of  2,  2,  3|  2  for 
the  band  and  of  2,  2,  3,  4,  3  for  the  foot.  The  skeleton  of  the  ani- 
mal hafl  b*^ea  restored,  with  an  outline  of  the  body.    , 

Still  another  form  is  the  one  described  by  Cope  as  Malgophis 
macrurui,  which  had  neither  limbs,  ribs  nor  ventral  armature,  but 
oonsisted  merely  of  a  very  elongate  vertebral  column  consisting  of 
nearly  ICX)  minute  vertebne  and  a  sharp- pointed  ekulb  This  form 
resembles  in  great  degree  the  modern  whipsnake  of  Kansas  in  form 
and  proportions,  though  it  was  scarcely  ten  inches  in  length. 

I  have  described  for  you  now  five  forms,  which  we  will  try  to 
discuss  in  the  light  of  our  present  knowledge  in  regard  to  their 
classification .  The  first  form,  Pelion  lyelli  Wyman,  is  an  aberrant 
form  and  may  be  related  to  the  frogs.  It  has  been  placed  in  the 
Branchiosauria  and  in  the  Microsauria,  It  belongs  in  neither,  but 
may  be  placed  provisionally  in  the  latter  group.  The  form  Igodeo- 
tes  copei  Williston  has  been  shown  to  be  a  true  reptile,  and  we 
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need  only  to  say  here  that  its  struoture  is  so  close  to  that  of  some 
of  the  Microsauria  that  the  resemblance  must  be  of  genetic  im- 
portance. The  Micrerpeton  caudatum  has  been  proved  elsewhere 
to  belong  among  the  Branchiosauria,  and  this  group  has  been 
shown  to  be  true  amphibians,  as  we  know  them  to-day.  The  Am- 
phibamus  is  a  true  microsaurian,  and  the  MolgophU  is  a  side 
branch  of  the  microsaurians  which  is  known  as  the  Aistopoda. 
Whether  the  group  is  entitled  to  a  distinct  ordinal  rank  is  open  to 
question.  On  the  basis,  then,  of  the  foregoing  discussion,  we  will 
here  propose  the  following  classification  for  the  class  Amphibia: 

Class  AMPmsiA.    Linn^,  1758.    Devonian  to  recent. 

Subclass  I.    Euamphibia  nom.  nov.    Carboniferous  to  recent 
Order  1.   Branchiosauria.    Credner.    Carboniferous. 
Order  2.   Apoda  (Gymnophiona).    Muller,  1832.    Permian  (?)  tore- 
cent. 
Order  3.   Caudata.    Dumeril,  1806.    Permian  (?)  to  recent. 
Order  4.    Salientia  (Anura).    Laurenti,  1768.    Eocene  to  recent. 
Subclass  II.    Holospondyli.    Schwarz,  1908.    Carboniferous  and  Per- 
mian. 
Order  1.   Microsauria.    Dawson,  1863.    Carboniferous. 
Order  2.   Aistopoda.    Miall,  1874.    Carboniferous. 
Order  3.    (?)Diplocaulia  nom.  nov.    Permian. 
Subclass  III.   Stegocephala.     Cope,  1868.     Carboniferous  to  Upper 
Triassic  (Jurassic?). 
Order  1.   Tenmospondylia.    Zittel,  1887. 
Suborder  1.  Rhachitomi.    Cope. 
Suborder  2.  Embolomeri.    Cope. 
Order  2.    Stereospondylia.    Zittel,  1887.    Carboniferous  to  Triassic 

Note.— It  is  doubtful  whether  the  new  order,  Diplocaulia,  belongs  in  sub- 
class II  or  subclass  III.  This  will  be  definitely  settled  when  Williston's 
results  have  been  made  fully  known.  Full  definitions  of  these  new  git>upa 
will  be  given  in  the  Kansas  University  Science  Bulletin  for  1909. 
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EXPLANATION  OF  PLATES. 


PLATE  L 
Photog^raph  of  the  specimen  of  Pelion  lyelli  Wyman.    This  form  may  be 
a  trae  ancestor  of  the  modem  frogs  or  it  may  be  an  aberrant  member  of  the 
MicroBauria.    Times,  1). 

PLATE  IL 

Fig.  1.  Miererpeton  caudatum  Moodie ;  a  branchiosanrian  from  the  Gar^ 
boniferous  of  Illinois. 

Fig.  2.  IsodeeUs  copei  Williston ;  a  true  reptile  from  the  Garbonif erooi 
of  Ohio. 

Fig.  3.  7Wt tanua  minimus  Moodie;  a  microsaurian  from  the  Garbooif- 
erous  of  Pennsylvania. 

Fig.  4.  Ptyanius  nummifer  Cope;  one  of  the  atypical  members  of  the 
Aistopoda  which  serve  to  connect  the  Aistopoda  with  the  Microsmnria.  No 
limbs  are  present  in  this  form.    Carboniferous  of  Ohio. 

Fig.  6.  Tuditanua  brevirostris  Cope ;  a  microsaurian  from  the  Carbonif- 
erous of  Ohio. 

PLATE  III. 

Amphibamus  grandiceps  Cope;    a  true  microsaurian  from  the 
Greek  beds  of  Illinois.    The  outline  of  the  body  is  well  exhibited. 
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FORMATIONS  OF  THE  MARION  STAGE  OF  THE 
KANSAS  PERMIAN.' 

B/  J.  W,  Be£db.  uf  tndimiBi  Univvrgity,  Bloomitietoa,  Ind. 

^f^HE  formations  of  the  lower  white  Permian  of  KansaB  have 
-^  been  well  understood  for  some  time.  The  upper  par t^  largely 
on  account  of  ite  poor  exposures  and  relatively  weak  eecarpmeQiep 
hae  not  heretofore  been  carefully  worked  out*  The  field- work  of 
the  KanflBB  and  Oklahoma  surveys  duriug  the  past  aummer  haa 
thrown  some  light  upon  the  importance  and  extent  of  these  rooka* 

The  formations  here  conaidered  lie  above  the  disputed  beds  of 
the  Meekp  Bwallow  and  othera,  They  lie  on  the  back  slope  of  the 
Flint  Hills  and  form  a  relatively  fertile  plain  of  little  relief,  which 
is  in  striking  contrast  to  the  rough  topography  of  the  Flint  HiUs 
to  the  eastward.  The  region  studied  lies  in  Dickinson,  Geary, 
Moiris  and  Marion  counties  of  Kansas,  and  Kay  and  Noble  ooun* 
ties  of  Oklahoma.  Some  of  the  formations  may  reach  to  the  Ne* 
brnska  line,  though  if  they  do  they  are  quite  thinned  and  changed 
in  appearance.  The  maps  represent  field-work  done  in  two  local- 
ities near  Marion,  the  type  locality  of  the  Marion  stage,  and  tha 
vicinity  of  Herington  and  north  to  the  Smoky  Hill  river.  The 
region  about  Marion  and  the  immediate  vicinity  of  Herington  is 
my  own  mapping,  and  that  lying  north  of  Woodbine  is  the  work 
of  the  Rev.  John  Bennett,  the  veteran  etratigrapher  of  Kansas. 

The  rocks  of  the  section  were  early  described  in  a  general  way  by 
Meek  and  HKyden*  who  traversed  the  region  iu  two  directions. 
Their  section  of  the  rocks  of  the  Marion  formation,  as  given  in  th& 
general  section  of  the  region,  is  given  below,  the  rocks  numbered 
from  the  top  down,  We  begin  with  No.  5,  the  first  ime  coming 
within  our  region: 

5.  Blyiah,  red«  light-yellow  atid  gray  clays,  and  soft  clays  tones, 
with  sometimea  a  few  thin  layers  of  magnesian  limestone. 
In  many  places  these  clays  have  been  traversed  m  every  di- 
rection by  cracks  I  into  which  calcareous  and  argillaceous  mat- 
ter have  found  their  way,  and  subsequently  t>ecame  consolt* 
dated  so  as  to  form  thin  seams  of  yellowish  impure  limestone, 
which  cross  and  intersect  each  other  at  every  angle.  The  red 
clays  are  usually  less  distinctly  laminated,  contain  more  are- 
naceous matter,  and  often  show  ripple-marks  on  the  surfaces. 
Locality^  bluffk  ahng  Sjnoky  HUl  river  abop^  the  mouth  of 
the  Grand  Saline.. .    ....*...,...   .....<...,.. $OfeeU 
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10. 


IL 


12. 


13. 
14. 


Light- g:ray,  ash-colored  and  red  clays,  sometimes  arenaceous, 
and  often  traversed  by  cracks  filled  with  calcareous  matter 
as  in  the  bed  above— alternating^  with  thin  layers  and  seams 
of  gypBum.  Locality f  near  the  mouth  of  the  Smoky  Hill 
[Solomon]  river , , , 40 feet^ 

Rather  compact  amorphous  white  gypsum,  with  near  the  base 
disseminated  crystals,  dark  colored,  do.  Locality ^  same  as 
last ,   .  44  toSft^a 

Alternations  of  ash- colored,  more  or  less  arenacous  clays,  with 
thin  beds  and  seams  of  gypsum  above ;  towards  the  lower 
part,  thin  layers  of  clays  tone,  and  at  some  places  soft  m&g' 
nesian  limestone,    LfOcalityt  same  as  last ,. .    50  feet. 

Hough  conglDmerated  mass,  composed  of  fragments  of  magne* 
sian  limestone  and  sandstone,  with  sometimes  a  few  quartz 
pebbles,  cemented  by  calcareous  and  arenaceous  matter;  va- 
riable in  thickness  and  probably  locaL  Locality^  Bouth  side 
of  Smoky  Hill  Hver,  ten  or  twelve  milea  below  Solomon' B 
Fork  ...,,... , , seen,  18  feet, , 

Bluish r  light-gray  and  red  laminated  clays,  with  seams  and  beds 
of  yellow  magnesian  limestone,  containing  Monotis  hawnit 
Myalina  perattenuataf  Pleuroph orus  fsu bcuneata ,  Edm ondm  ? 
calhou.ni»  Pecten  undet.,  and  Spirigera  near  S.  eubtilitu;  also 
Nautilus  eecentricuSf  Bakeivellia  parva^  Leda  subseilula, 
Atninus  rotundatnSt  and  undetermined  sfjecies  of  BeUerophonf 
Murchi8<mia,  etc*  Locality ,  near  Sin^yky  Hill  river,  on  high 
country  south  of  Fort  Riley ,  as  well  as  on  Cottonwood  creek ^    90  feet. 

Light-grayish  and  yellow  magnesian  limestone  in  layers  and 
beds,  sometimes  alternating  with  bluish  and  other  colored 
clays^  and  containing  Solemyat  a  Myalina  near  M,  squumosat 
Pleurophorus?  Bubcuneataj  Bakewellia  parva^  Pecten  undet., 
and  a  Ehmmphalue  ne&TE.  rugosus;  also  a  Spirigera  allied  to 
S^  subtil ita^  but  more  gibbous,  Orthisina  umbulaerumft 
O,  shumardnna^  etc.  Locality,  summit  of  the  hills  ^  near  Fort 
Riley  and  aboiie  there;  also  seen  on  Cottonwood  creek. . .  25  to  35  feet. 

Light-grayish  yellow,  rather  granular  magnesian  limestone, 
containing  spines  and  plates  of  ArchsLocidaria ;  a  few  frag- 
ments of  small  crinoid  columns,  Spiriftr,  similar  to  S,  hn* 
eatus^  but  perhaps  distinct:  ^Iso  same  Spirigera  seen  in  the 
beds  above,  Orthisina]  ehumardanat  O.  umbulacrum?  and 
ProdiKtus  ealhounianus.  Forms  distinct  hoinzon  near  sum^ 
mit  of  hills  in  vicinity  of  Fort  Riley;  also  seen  on  Cottonwood 
creek ^ . ... 7  to  8  feet. 

Soft  argilto -calcareous  bed,  apparently  local.    Kansas  Flaas . .     5  feet. 

Light  grayish  yellow  magneaian  limestone,  containing  many 
concretions  of  flint;  also  the  same  Spirigera  found  in  the 
rocks  above,  Produetu^  norwoodi,  P.  calhounianus  with  Dis- 
cina  tenuilineata^  and  an  undetermined  Mon&tis.  Fort  Riley 
and  below;  also  at  Kansas  Falls  and  on  Cottonwo<id  creek. , .    SS  feet. 
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ith  the  article  from  which  it  was  taken,  was  pub- 
sedings  of  tbe  PhiladBlphia  Academy  of  tkienoee, 


XI. 


„  mJ  no  means  a  simple  matter  to  correlate  Meek  and  Harden 's 

I  Tffith  fti       resent  knowledge  of  the  aection  of  this  region » 

of  tion  ie  pretty  certainly  the  Cottonwood  limestone , 

18  me        e,  Na  18  would  probably  represt^nt  the  Wreford 

may  be  the  *^main  ledge"  of  the  Fort  Riley  lime- 

le  true,  then  15  would  be  the  Doyle  shales  and  14 

uciu  1        itone*     This  would  make  the  upper  part  of  the 

correspond  in  a  rough  way  to  the  Marion-Herinj^on  sec- 

ia  to  follow.     The  conglomerate  No.  9   (Proseer's  Abi- 

Lo  uungiomerate)  probably  represents  the  layer  referred  to  that 

I  and  horizon  below  occurring  near  Herington  aud  Marion, 

there  are  some  lithologic  differences  in  its  make>np.     This 

leave  10  and  11  to  represent  the  remainder  of  the  rooks 

i    Luta  limestone,  No,  12,      The  geaeral  condition  of  the 

m,  with  sections,  is  given  by  Proseer,^    Owing  to  the  possible 

rence  of  low  dome-like  structures  in  the  Permian  rocks  of  this 

LOU  we  cannot  correlate  the  sections  near  Salina  and  the  Gypsum 

region  with  the  eastern  seotion  until  our  detailed  studies  are 

«ried  over  it. 

In  1895  Prosser  published  the  "Classifioation  of  the  Upper 
Palaeozoic  Rocks  of  Central  Kansas."^  In  this  paper  he  divided 
the  Permian  rocks  into  "formations  or  stages."  The  formations  of 
the  Chase  stage  are  now  familiar  to  those  acquainted  with  the 
stratigraphy  of  the  region  and  will  be  omitted.  The  Marion  was 
subdivided  as  follows: 


Marion. 
(Prosser). 


Variously  colored  shales  and  marls. 

Colored  shales  and  marls  alternating  with  beds  of  gypsum. 

Buff  limestones  and  marls. 


Abilene  conglomerate. 


Buff  limestones  which  contain  large  Lamelltbranehia, 


Grayish  (?)  limestones  containing  plenty  of  BaJcewellias, 
near  this  horizon  in  some  localities  a  concretionary 
limestone. 

Thin  buff  limestone  with  a  few  Derbyas. 


Chase. 


2.  Univ.  GeoL  Surv.  Kan..  H.  pp.  66-64. 1897. 

3.  Jour.  GeoL.  m.  pp.  682-^706.  764-800. 
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Tho  portion  of  the  tabulation  coataining  the  fatmal  chamoter- 
iatics  and  general  thicknesaee  i§  here  omitted. 

In  a  tabulated  Bection  of  the  Kaosaa  Permian  rocks  publisbed 
later*  he  did  not  differentiate  the  Marion  formation,  and  let  it,  with 
the  Wellington  e hales  of  Cragin^  go  to  make  up  the  Sumner  stage 
of  this  author.  I  am  in  part  at  least  responeible  for  this  classitica- 
lion,  and  at  the  time  doabted  the  advisability  of  Bubdividing  the 
Marion,  Much  additional  study  has  convinced  me  of  the  advis- 
ability of  subdividing  H,  not  to  say  the  necessity  of  it  The  Marion 
will  have  to  go  back  to  its  original  rank  of  a  stage.  The  further 
discussion  of  the  classifioatioQ  of  the  section  into  stages  and  larger 
groapiogs  must  await  the  working  out  of  the  paleontology  of  the 
beds. 

THE   SECTION. 

In  order  to  give  an  idea  of  the  section  as  a  whole  and  the  rela- 
tion of  the  Marion  stage  to  that  of  the  Chase,  the  formations  of  the 
latter  are  enumerated  froin  below  upward :  Wreford  limestone,  Mat- 
field  shales  or  formation,  Florence  flint.  Fort  Kiley  limestone^  Doyle 
shales^  and  Winfield  limestone.  The  first,  third  and  fifth  of  these 
formations  carry  very  large  amounts  of  obert,  which  give  rise  to  the 
term  ** Flint  Hills'*  for  the  rugged  country  of  their  outcrop.  The 
outcrop  of  the  Marion  rocks  does  not  produce  a  rugged  topography 
and  the  flint  is  nearly  absent.  The  faunal  distinctions  between  the 
two  stages  is  quite  as  sharp  as  is  the  lithological  or  physiograph- 
ical  difiFerences, 

T/ie  Lnta  limestone. —  Over  a  very  considerable  portion  of  cen- 
tral Kansas  the  Lata  limestone  forms  the  basal  member  of  the 
Marion  stage.  It  is  well  exposed  in  the  city  of  Marion  on  Main 
street,  east  of  the  bridge,  by  the  church.  The  limestone  at  the 
Bpring  io  the  park  is  probably  the  Winfield,  The  Luta  limestone 
as  a  whole  is  a  more  or  less  cellular,  soft,  gray  stone  thirty  feet  in 
thickness,  with  siliceous  and  other  geodes  scattered  through  it,  and 
layers  of  more  or  less  abundant  chert  concretions.  The  type  ex- 
posure IB  taken  at  the  crusher  quarry  about  five  miles  northeast  of 
Marion,  on  the  Chicago,  Bock  Island  &  Pacific  railroad.  Here  the 
total  thickness  is  exposed,  together  with  the  top  of  the  Winfield 
limestone.  This  section  is  given  below,  From  observations  at 
Arkansas  City  it  seems  that  this  limestone  is  very  thin  if  it  is  not 
wanting  there,  and  it  is  absent  from  the  section  east  of  Newkirk, 
Okla.  It  is  exposed  in  a  quarry  along  the  railroad  just  north  of 
Herington,  and  seems  to  be  but  ten  or  fifteen  feet  thick.     It  is 


i.  Pro 

71B.  190*. 
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either  wanting  or  very  thin  in  Washington  and  Marshall  coontieft 
in  northern  Kansas.  It  seems  that  it  is  thickest  at  Marion,  thin- 
ning to  the  north  and  south.  Nevertheless,  it  is  present  over  a  very 
considerable  part  of  central  Kansas  region.  It  is  so  soft  that  it  is 
of  little  value  except  for  ballast.  Its  name  is  derived  from  Luta 
brook,  which  enters  into  Antelope  creek  just  north  of  the  city  limits 
of  Marion. 


1.   Futl  U119— Hitrinffton  Itmefltoae. 

£.   Broken  line— A bilenp  cfi^n^lonxTSta. 

S.   Broken^  lon^  and  nhort  3|ig:Tnenti~ 
W infield  iLrneatonv. 


The  following  is  the  section  at  the  crusher  quarry,  five  miie& 
northeast  of  Marion: 

Ftet.  Inctf9. 

7.   Basal  part  of  the  Herington  limestone -h 

6.   Yellow  shales 15  0 

5.   Soft  limestone,  persistent 0  8 

4.  Green  and  yellowish  shales 7  0 
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F'e^L    Inches, 

3.   Maroon  shalea ....  - , .  .....,,   .. —  . . . , 13  0 

2.  Limestone  in  thicker  and  thinner  layers,  some  flaggy,  celtular, 
geodiferoua,  and  containing  some  bands  of  chert  concre- 
tions   m  0 

1,  Winfield  limestone  (7)  top  layer,  full  of  fine  chert  concretions 

(only  upper  part  of  layer  shown) .,...,,., , 4  0 

In  this  aectioti  No,  2  is  the  Luta  limeitone*  Nos.  3  to  6  are  the 
Enterprise  shales,  and  No.  7  is  the  base  of  the  Herington  lime- 
stone. 

EnUrpriae  shales. —  Over  the  Luta  limestone  are  the  Enterprise 
shales,  ehowo  in  position  about  the  town  of  Enterprise,  The  ex- 
posure in  the  section  just  given  is  the  only  one  that  I  have  seen 
showing  the  whole  thickness  in  the  central  part  of  the  state.  They 
have  been  noted  as  far  south  as  the  vicinity  of  Uncas,  in  Kay 
county,  Oklahoma,  and  are  remarkably  persistent  and  constant  in 
their  thickness.  As  will  be  seen  frora  the  section  at  the  McCarty 
place,  thin  limestones  oocasionally  come  in  near  the  top.  These 
shales  reach  their  maximum  tbicknees^  so  far  as  now  known,  at 
Arkansas  City,  wliere  there  are  forty -four  feet  of  them.^ 

Herington  Umestons. — Though  not  very  thicks  the  limestone  is 
very  extensive  south  of  the  Kansas  river.  It  forms  the  elevations 
in  the  eastern  and  western  parts  of  Herington,  It  is  quarried 
northeast,  west  and  southwest  of  Marion  and  at  other  places.  It  is 
known  to  occur  at  Enterprise,  Herington,  Marion,  and  without 
doubt  is  continuous  with  the  limestone  occupying  the  same  horizon 
from  west  of  Winfield  through  Arkansas  City  to  Kay  and  Noble 
counties,  Oklahoma.  Its  texture  varies  somewhat  from  place  to 
place,  even  within  very  limited  areas.  In  the  bottoms  of  small 
valleys  certain  soft*  geodiferous  flaggy  layers  are  sometimes  found 
which  are  usually  eroded  away  on  escarpments,  the  softer  material 
apparently  resting  upon  the  more  resistant.  The  persistent  layers 
are  harder,  of  more  of  a  buff  shade,  more  massive,  and  very  fossil- 
iferoua  Sometimes  these  fossils  are  very  small  species  of  pelecypods 
and  oocasionally  they  are  rather  large,  perhaps  occupying  separate 
layers.  This  limestone,  in  all  probability,  is  ejcposed  in  the  top  of 
the  bluff  north  of  Arkansas  City  (foot-note,  an^e),  where  it  is  about 
fifteen  feet  thick.  It  was  correctly  referred  to  the  Marion  by  Prog- 
ser.*  As  we  proceed  sonthward  the  texture  of  this  rock  becomes 
i^oarser.     This  is  especially  noticeable  in  its  exposure  two  or  three 

Sb  Stmt^gi^pby  of  th*  Eastern  Outcrop'  of  the  EAnaaA  Permiim.  Axner.  Gcol,  XXX VI.  p. 
ice,  1©05. 

6.    IL  v.  Quart,  VI.  pp.  173-17B,  18S7.     Doubt  of  thb  fpfcrenee  wu  «xpreBKd  by  Be«de  in  the 
nap«r  oti  *'Sti*fitiffrflphy  of  ihe  Eiiatern  Outerap  af  th«  Kansoj  Pe[tiii&h.''ineDtioned  ptwlously. 
W^he  correctneu  of  PrtwMif'a  reference  wan  veriAed  b3f  Mr,  Hooper  under  my  dLr*ction, 
m.  * 

m 
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H«Hii#taii  lEiEi«t4»Mi. 
BvvfccB  line: 

Broken*  lonv  «Zbd  vbort 

Fort  RUejr  llmcvUm*- 
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mike  east  of  Newkirk,  Okla.,  where  both  this  and  the  underljirig 
Winfield  iimeetone  becotpe  arenaceous  in  their  eastern  edges.  All 
these  limestonee,  from  the  Wreford  up,  grade  into  the  Red  Beds, 
in  about  the  latitude  of  Perry,  Okla* 

Section  of  the  Heriugton  Ijineetone  and  the  top  of  the  Enter- 
prise a  hale  at  the  MoCarty  plaoe^  two  mi  lea  north  west  of  MaTion, 
Kan,: 

$^  LimeetoneBf  thicker  and  thinner,  buff,  f ossiUferous^  and  not 
very  hard.  Lower  ones  soft  and  massive,  others  some- 
what porous  and  geodiferous.  Near  the  top  is  a  two- foot 
layer  with  myriads  of  smalt  pelecypoda;  over  this  is  another 

layer  with  larger  shells  ..*.,.,..> ,,,,,,     9  0 

5,    Shales,  drab,  weatherinif  yellowish .,,.,.,...,,,    .,,..,  11  3 

4.   Soft  Umeatone,  weathering  shaly ... ...,..,,     1  0 

3.   Mariy  shales    ..... ...,aiK  Inches  to    0  8 

2.  Thin  bedded,  soft  Umeatone. 2  0 

1,  Olive  clayey,  perhaps  calcareous  shales.  ,...*. 0  6 

No,  6  of  this  section  is  the  Herington  limestone.  The  exposures 
in  the  creeks  two  miles  nerth  and  three  miles  west  of  Marion  are 
probably  above  this  outcrop,  ae  no  bottom  to  them  could  be  seen, 
and  the  texture,  ae  mentioned  above  was  different.  The  total 
thiokneSB  near  Marion  may  reach  twelve  or  fifteen  feet. 

Pearl  sAalea. — These  shales  are  probably  included  in  No,  10  of 
Meek  and  Hayden's  section  given  above,  as,  perhaps,  is  the  Hering- 
ton limestone  too.  On  account  of  the  weakness  of  the  overlying 
formation  and  its  consequent  recession  from  the  outcrop  of  the 
limestone  betow^the  exposures  of  this  formation  are  few  and  small 
and  do  not  show  the  nature  of  its  entire  thickness  at  any  one  place. 
It  is  known  to  be  a  succession  of  red,  blue  and  green  ones,  though 
the  dimeneione  of  the  individual  layers  are  unknown.  The  esti- 
mated thickness  of  the  Pearl  shales  in  the  vicinity  of  Herington 
and  Marion  is  seventy  feet. 

The  upper  part  of  this  ehale  is  of  the  character  of  the  "cracked" 
shales  described  by  Meek  and  Hayden  in  their  section  already  re- 
ferred to.  This  structure  continues  up  to  the  "conglomerate"  at 
the  top  of  the  formation  in  such  a  way  as  to  make  it  difficult  to 
distinguish  them  in  the  region  northwest  of  Marion,  where  there 
are  no  good  exposures.  Below  this  material  are  blue,  red  and  drab 
shalae  in  variable  thickness  to  the  limestone  below.  The  term 
*' Pearl  shales"  is  used  because  that  station  on  the  Bock  Island 
railroad  is  in  the  vicinity  of  their  outcrop. 

Abilene  conglomerate.— The  stratum  to  which  this  term  Is  ap- 
plied has  not  been  correlated  with  certainty  with  the  Abilene 
conglomerate,  and  the  appellation  is  provisional  until  positive  cor- 
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relation  ie  made,  However,  while  the  texture  of  the  stone  iraries 
eomewhat  from  that  of  the  origitial  exposure,  its  distance  from  the 
baee  of  the  Marion  ia  about  the  same  and  its  nature  is  not  all  in- 
oon 91  stent  with  such  a  correlation.  The  conglomerate  was  first 
described  by  Meek  and  Hay  den  in  No.  9  of  the  section  quoted 
aboTe.     The  name,  "'AbileQe  coDglomerate/'  was  first  applied  as  a 

» formation  name  by  Proseer  in  "The  Classification  of  the  Upper 
?al^Qzoic  Eooks  of  Kansas."^  It  is  a  calcareous  conglomerate,  con- 
tainiug  &Qm&  eand  and  sandstone  pebbles,  near  Abilene^  where  it 
seems  to  be  considerably  thicker  than  in  the  Heringt  on -Marion 
region.  In  the  tield^  no  sand  or  sandstone  was  noted  in  the  rock 
about  Herington  or  Marion ♦  It  is  a  heavy,  hard,  perhaps  dolomitio 
stone,  composed  of  fragments  of  yellow,  orange  and  gray  masses 
firmly  united  in  a  light* gray  cementing  materiaL  As  previously 
noted,  it  rests  upon  the  "cracked  shale,*'  wbioh  is  rather  thick  in 
places  and  frequently  not  very  dissimilar  in  appearance  in  poor  ex- 

■posures.  It  forms  a  weak  escarpment  which  has  been  followed  oa 
far  south  as  the  divide  between  Marion  and  Pea  body,  Certain  pe- 
culiar calcareous  deposit e  south  of  Doyle  creek  near  Peabody  prob- 
ably belong  in  the  same  horizon.  It  has  not  yet  been  recognized 
in  Oklahoma. 

This  is  the  highest  stratum  of  rocks  in  the  Kansas  white  Per- 
mian making  an  escarpment  of  sufficient  strength  and  continuity  to 
be  mapped  over  large  areas.  Above  this  horizon  the  limestones 
and  gypsums  appear  to  be  more  or  less  lenticular  and  discontinu- 
ous, so  far  as  our  investigations  have  gone.  More  detailed  work 
may  show  that  series  of  these  occupy  the  same  stratigrapbio  hori- 
zons and  admit  of  approximate  mapping,  but  it  hardly  seems  so  at 
present.  In  this  respect  the  rocks  of  the  Marion  stage  are  quite 
distinct  from  those  of  the  Wellington  shales*  So  far  as  known, 
too,  the  Wellington  shales  are  fosailiferoue  only  in  few  looalities 
and  probably  fewer  horizons*  For  these  reasons  it  seems  best  to 
limit  the  Marion  stage  to  the  formations  herein  described  and 
shown  on  the  accompanying  maps,  where  only  the  limestones  are 
shown. 


T.  Jour,  G«ot  Ul,  p*  m,  11%. 
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AN  ARMOREDIDINOSAUR  FROM  THE  KANSAS  CHALK. 

By  Chahles  H,  Stbbnbebo,  L»wrenc«. 

T  AST  February  Barn  urn  Brown,  of  the  American  Museum  of 
-L^  Natural  History  staff,  published  a  description  for  the  first 
time  of  his  wonderful  armored  dinosaur,  which  he  named  An- 
chylosaurus  magnmBniTis,  representing  a  new  family,  genus,  and 
species.  It  was  discovered  in  1906  by  the  American  Museum  ©i- 
pedition  in  "The  Hell  Creek  Beds  of  Montana/*  It  represents,  ho 
saye,  a  group  of  Siegosauria,  characteristic  of  the  late  Cretaceous 
of  this  country* 

The  skull  is  entirely  covered  with  plates,  which  are  coosified  in 
oontiQUous  surface,  and  cover  top  and  sides  of  the  head.  Some 
thirty  dermal  plates  \^ere  discovered,  and  in  their  restoration  they 
and  others  are  arranged  in  parallel  rows  along  the  entire  back  aad 
aides  of  the  reptile.  They  are  diamond-shaped,  with  the  sharp 
angles  rounded  off,  whUe  the  center  is  thickened  into  an  elevated 
wedge-sbaped  crest,  In  his  restoration  the  interspaces  were  left 
naked,  as  he  evidently  had  none  of  the  connecting  smaller  and 
various  shaped  bodies  to  completely  fill  all  the  interspaces. 

In  1905,  while  conducting  an  expedition  in  the  Kansas  Chalk,  I 
discovered  the  broken-up  skeleton  of  what  I  considered  a  large 
new  sea-tortoiee  with  an  ossified  carapace.  It  attracted  my  atten* 
tion,  and  I  knew  it  was  new,  but  as  it  was  weathered  and  detached 
from  its  matrix  I  concluded  it  could  not  be  used  and  left  it  there. 
Later,  my  son  George  brought  into  camp,  a  few  miles  from  Hack^ 
berry  creek,  where  I  had  found  my  specimen,  some  peculiar  plates 
like  the  ones  I  have  already  mentioned;  but  as  I  had  no  knowU 
edge  of  Barnum  Brown's  discovery,  I  concluded  they  were  the 
neurals  of  a  new  turtle. 

These  I  sent  on  to  Dr*  Q-,  B.  Weiland  for  description.  Last 
month  I  was  his  guest  at  Yale  University  muaeam.  He  asked  me 
why  I  thought  it  a  new  turtle.  After  giving  my  reasons,  he  told 
me  it  was  new  enough,  but  these  plates  were  the  dermal  scutes  of 
an  armored  dinosaur.  Later  I  secured  the  skeleton,  through  the 
efforts  of  my  son,  who  found  them  as  I  directed*  I  went  over  the 
mass  of  fragmenta,  and  separated  the  armor,  and  found  that  the 
entire  skeleton  was  covered  with  a  completely  ooossified  dermal 
oovering,  in  most  beautiful  patterns,  the  larger  scutes  being  di&« 
-IT 
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mond-shaped  with  rounded  angles  and  the  interspaces  filled  with 
quite  small  plates  of  various  forms  to  completely  fill  them.  I  shall 
await  with  great  interest  Doctor  Weiland's  paper  describing  this 
remarkable  dinosaur,  and  I  am  glad  that  another  land  dinosaur  was 
carried  into  the  Cretaceous  Ocean  of  Western  Kansas.  The  other 
one  was  found  about  forty  years  ago,  and  described  by  the  late 
Professor  Marsh  as  a  form  of  Hadrasaurus,  or  like  the  duck-bill 
my  party  found  last  season  in  Wyoming,  in  the  Laramie  Beds  of 
Converse  county.  Strange,  indeed,  then,  that  we  find  enough  of  a 
dinosaur,  separated  by  some  10,000  feet  of  strata,  millions  of  years 
of  time  and  a  thousand  miles  of  space,  and  that  way  down  in  the 
Kansas  Chalk ;  and  lying  stranded  on  a  knoll  of  chalk,  exposed  to 
the  disintegrating  influences  of  the  weather,  is  the  specimen  that 
will  enable  ( in  connection  with  the  Bamum  Brown  specimen ) 
science  to  correctly  restore  one  of  the  rare  ancient  inhabitants  of 
our  continent. 
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COCCIDAE  OF  KANSAS. 

By  Gbo.  a.  Dean.  Aaaistant  Professor  of  Entomoloffy.  Kansas  State  A«ricaltural  GoUese, 

Manhattan.  Kan. 

nPHE  following  article  is  a  short  bibliography  of  the  Kansas 
^  CoooidsB,  with  the  locality  and  the  plants  upon  which  they 
were  taken.  Mrs.  M.  E.  Femald's  "Catalogue  of  the  Coccidse  of 
the  World"  has  been  followed  with  reference  to  nomenclature. 
Unless  otherwise  stated  the  insects  have  been  collected  and  deter-  • 
mined  by  the  author. 

97.     Ortkezia  graminia  Tins. 
Orthezia  graminis  Tins.,  Can.  Ent.»  XXXI»  p.  13  (1898). 

Habitat:  Taken  on  goldenrod,  Blue  Rapids,  Marshall  county.    Mrs.  S. 
G.  Cady,  collector.    Determihed  by  Prof.  S.  J.  Hunter. 

197.    LecaniodicLspis  celtidia  Ckll. 

Lecaniodiaspis  (Presopophora)  celtidis  Ckll.,  Psyche,  VII,  SupL,  I,  p,  19 

(1897). 
Lecaniodiaspis  celtidis  Ckll.,  The  Entom.,  XXX,  p.  12  (1897), 

Habitat:  Osborne.    Taken  on  trunk  of  Celtis  occidentcUia.    Prof.  E.  A. 

Popenoe. 

204.    Lecaniodiaspis  pruinosa  Hunter. 

Lecaniodiaspis  celtidis  subsp.  pruinosus  Hunter,  Kan.  Univ.  Quart.,  VIII, 

p.  77  (1899). 
Lecaniodiaspis  pruinosa  Ckll.,  in  litt.  (1902). 

Habitat:  Lawrence.    On  elm.    Professor  Hunter. 

226.    Solenocoecus  parrotti  (Hunter). 
Lecaniodiaspis  parrotti  Hunter,  Kan.  Univ.  Quart.,  VIII,  p.  76  (1899). 
Solenocoecus  parrotti  Ckll.,  in  litt.  (1901). 

Habitat:   Lawrence.    On  jEscuIus  glabra.    Taken  by  Prof essor  Parrott. 
240.    Kermes  concinnulua  Ckll. 
Kermes  concinnulus  Ckll.,  (3an.  Ent,  XXX,  p.  172  (1890). 
"      Psyche,  IX,  p.  44  (1900). 
Habitat:  On  oak  (Querctia  maerocarpa),  Manhattan. 
242.    Kermes  gaUi/brmis  Riley. 
Kermes  galliforinis  Riley,  Am.  Nat,  XV.  p.  482  (1881). 

Comst.,  Rep.  U.  S.  Dep.  Ag.,  1880,  p.  837  (1881). 
Pack.,  6th  Rep.  U.  S.  Ent  Com.,  p.  100  (1890). 
Lint,  12th  Rep.  Ins.  N.  Y.,  p.  316  (1897). 
King,  Can.  Ent,  XXXI,  p.  139  (1899). 
Ckll.,  Psyche,  IX,  p.  44  (1900). 
Habitat:  Eastern  Kansas.    On  oaks. 
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251.    Kermes  nivalis  King  &  Ckll. 
Kermes  nivmlis  Ckll,  Can.  Ent,  XXXI,  p.  189  (1899). 
"      King,  Pbyche,  LV,  pp.  78,  80  (1900). 
'«      Hunter,  Studies  Ins.  Life,  p.  187  (1902). 
Habitat:  On  White  oak,  Lawrence.    Prof.  S.  J.  Hunter. 
256.    Kermes  pubeseens  Bogue. 
Kermee  pubeaoens  Bogue,  Can.  Ent,  XXX,  p.  172  (1898). 
King,  Can.  Ent,  XXXI,  p.  139  (1899). 
CkU.,  Psyche,  IX,  p.  44  (1900). 
Hunter,  Studies  Ins.  Life,  p.  188  (1902). 
Habitat:  On  twigs  and  leaves  of  oak  {Quereus  maeroearpa  and  Q.  prv- 
nMes),  Manhattan. 

821.    Erioeoecus  kempUmi  Parr. 
Eriococcus  kemptoni  Parr.,  Bull  98,  Kan.  Exp.  Sta.,  p.  144  (1900). 

Habitat:  Collected  by  J.  D.  Norton,  on  Andropogan  seoparius,  Man* 
battan,  and  also  by  R.  H.  Kempton  on  the  same  plant,  at  Dundee. 

848.    Gyff^noeoeeus  natiims  Parr. 
Gymnococcus  nativus  Parr.,  Bull.  98,  Kan.  Exp.  Sta.,  p.  143  (1900). 

Habitat:  Collected  at  the  base  of  stems  of  SpomMus  eryptandrus^  by 
H.  B.  Kempton,  at  Nickerson. 

454.    Pseudoeoccuseitri  (^^aao).    (Common  Mealy-bug). 
Dorthesia  citri  Risso,  Essai,  Hist  Nat  des  Orimges  (1813). 
Dactylopius  destructor  Comst,  Rep.  U.  S.  Dep.  Ag.,  1880,  p.  342  (1881). 
dtri  Osbom,  Contr.  la.  Ag.  Coll,  No.  3,  p.  2  (1898). 
"     Gossard,  Bull  51,  Fla.  Exp.  Sta.,  p.  120  (1900). 
Pseudococcus  citri  Sanders,  Cocc.  Ohio,  Pr.  Ohio  Acad.  Sci.,  IV,  Sp.  Papers 
No.  8,  p.  41  (1904). 
Habitat:  Taken  on  orange  and  lemon,  K.  S.  A.  C.  greenhouse. 
490.    Pseudococcus  Umgispinus  (Targ.) 
Coccus  adonidum  Riley,  3d  Rep.  Ins.,  Mo.,  p.  96  (1871). 
Dactylopius  adonidum  Comst.,  Rep.  U.  S.  Dep.  Ag.,  1880,  p.  341  (1881). 
"  longispinus  Osbom,  Contr.  la.  Ag.  Coll.,  p.  2  (1898). 

longifilis  Newell,  Bull  43,  la.  Exp.  Sta.,  p.  172  (1899). 
Habitat:  On  greenhouse  plants.    Common  in  almost  every  conservatory 
in  the  state. 

597.    Antonina  boutelouss  Parr. 
Antonina  boutelouse  Parr.,  Bull.  98,  Kan.  Exp.  Sta.,  p.  138  (1900). 

Habitat:  Collected  by  H.  B.  Kempton  at  the  base  of  stems  of  Boutelotia 
hirstUa,  sand-hills  south  of  Manhattan. 

600.    Antonina  nortoni  Parr.  &  Ckll. 
Antonina  nortoni  Parr.  &  Ckll,  Can.  Ent,  XXXI,  p.  280  (1899). 

"      Bull.  98,  Kan.  Exp.  Sta;,  p.  140  (1900). 
Habitat:  Collected  by  J.  B.  Norton,  at  the  bases  of  stems  of  Bouteloua 
racemosa,  on  Bluemont,  Manhattan. 


Biological  Papers.  267 

601.    AnUmina  parrotti  Ckll. 
Ahtcmina  gn^minis  Parr.,  Bull.  98,  Kan.  Exp.  Sta.,  p.  140  (1900). 
parrotti  Ckll.,  in  litt.  (1902). 
Habitat:  Collected  at  the  base  of  stems  of  Eragroatis  trichodea,  by  J.  B. 
Norton,  at  St.  George;  upon  Bulbilis  dactyloideSf  south  of  Manhattan;  upon 
Eragrostis  trichodea,  E,  pectinacea,  Paapalum  ciliatifolium;  on  sand-hills 
south  of  Hutchinson;  and  upon  Eragrostia  trichodea,  Nickerson,  by  H.  B. 
'Kempton.     % 

666.    Pulvinaria  hunteri  King. 
Pulvinaria  hunteri  King,  Can.  Ent.,  XXXIII,  p.  144  (1901). 

Habitat:  On  maple,  at  Kansas  City,  Kan.    Also  taken  on  honey-locust, 
''by  Prof.  S.  J.  Hunter,  at  Lawrence. 

668.  Pulvinaria  innumerahilia  (Rathvon) . 
Coccus  innumerabilis  Rath.,  Penn.  Farm  Jour.,  p.  256  (1854). 
Lecanium  acericorticis  Fitch,  6th  Rep.  Ins.  N.  Y.,  p.  775  (1859). 

Pack.,  5th  Rep.  U.  S.  Ent.  Com.,  p.  425  (1890). 
innumerabilis  Lugger,  Bull.  43,  Minn.  Exp.  Sta.,  p.  223  (1895). 
Pack.,  5th  Rep.  U.  S.  Ent.  Cota.,  pp.  247,  412  (1890). 
Murtf,,  Bull.  26,  Div.  Ent.  Dep.  Ag.,  p.  39  (1892). 
Felt,  Bull.  17,  n.  s.,  Dep.  Ag.,  p.  22  (1898). 
Howard,   Bull.  22,  n.  s..  Div.  Ent.,  Dep.  Ag.,  p.  7 
(1900). 
Habitat :  Eastern  and  central  Kansas.    On  maple,  hackberry,  elm,  and 
sycamore. 

681.    Pulvinaria  pruni  Hunter. 

Pulvinaria  pruni  Hunter,  Kan.  Univ.  Quart.,  IX,  p.  104  (1900). 

Habitat :  Kansas.    Taken  on  plum,  at  Wichita,  and  determined  by  Prof. 
S.  J.  Hunter.    Also  taken  on  White  elm. 

848.     Coccus  heaperidum  {lAnn) , 
Coccus  hesperidum  Linn.,  Sys.  Nat.,  Ed.  X,  I.  p.  455  (1758). 
Lecanium        **        Glover,  Rep.  U.  S.  Dep.  Ag.,  p.  44  (1876). 
Comst.,  Rep.  U.  S.  Dep.  Ag.,  358  (1880). 
Gossard,  Bull.  51,  Fla.  Exp.  Sta.,  p.  113  (1900). 
Thro.,  Bull,  209,  Com.  Univ.  Exp.  Sta.,  pp.  206, 211  (1903). 
Habitat:  Common   greenhouse   scale    all   over  the   state.    On  lemon, 
orange,  oleander,  ferns,  cinnamon  tree. 

850.     Coccua  longulua  (Dougl.). 
Lecanium  longulum  Dougl.,  Ent.  Mon.  Mag.,  XXIV.,  p.  97  (1887). 
Ckll.,  Tr^  Am.  Ent.  Soc.,  XX,  p.  50  (1893). 
Thro.,  Bull  209,  Com.  Univ.  Exp.  Sta.,  p.  214  (1903). 
Green,  Coc.  Ceylon,  pt.  Ill,  p.  221  (1904). 
Habitat:  On  ArhutUon,  K.  S.  A.  C.  greenhouse. 
Coccua  frontalia  (Green). 
Lecanium  frontale  Green,  Cocc.  Ceylon,  pt  III;  p.  192  (1904). 
Habitat:  On  Ficua,  K.  S.  A.  C.  greenhouse. 
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911.     En  lecanium  armeniaeum  (Cra w , ) , 
Lecanium  armeniacum  Craw.*  Re.  CaK  Bd.  Hort.,  p,  12  (1891)* 

"  "  Felt,  Bull  1?,  n.  b.,  Div.  Ent,  U.  S.  Dep.  Ag*.  p*  22. 

(189S). 
**  '*  Hunter,  Kan.  Univ.  Quart.,  VIII,  p.  71  (18&9), 

Eulecanium  armeniacum  King,  Kan.  Ent,  XXXTV,  p.  €0(1902,) 
Habitat:  Taken  by  V.  L,  Kellogg  in  1891.     On  plum,  Kan. 
913.    Eu Ucanium  auraniiaeum  ( Hunter)  * 
Lecanium  maclurae  Hunter,  Kan.  Univ.  Quart.,  VIII,  p.  61  (1899). 
'*         aurantiacuni  Hunter,  Kan,  Univ.  Quart.,  IX,  p.  107  (1900). 
Habitat:  Barber  county,  Kansas.     On  twigs  of  Osage  orange. 

916.     Eiikcanium  cajiudens^  (Ck!l.). 
Lecanium  cary«  var,  canadense  CklL,  Can.  EnL,  XXVII,  p,  253  (1896). 
canadenae,  Ckll.,  Can.  Ent.,  XXX,  p:  294  (1898). 

Hunter,  Kan,  Univ.  Quart.,  VIU,  p.  68  (1899), 
Eulecanium  canadense  King,  Can.  Bnt,  XXXII I,  p.  a33  (1901). 
Habitat:  University  campus,  Lawrence.    On  elm. 

921.     Euhcanutm  cerasifex  (Fitch), 
Lecanium  cerasifex  Fitch,  3d  Rep,  Ina,  N,  Y*,  p,  368  (18&G). 

Felt,  Bull  17,  n,  s,.  Div.  Ent,  U.  S.  Dep,  Ag.,  p,  2^ 
(1898). 
Lecanium  cerasifex  Lowe,  i6th  Rep.  N.  Y.  Exp.  Sta.,  p,  447  (1898), 

*'  '*         Luggar,  6th  Rep.  Minn.  Exp.  Sta.,  p,  217  (1900), 

Eulecanium  cerasifex  King,  Can.  EnL,  XXXIV,  p.  60  (1902), 

Habitat:  Kansas.    (Ik)mmon.     Abundant   on   |:lum   and   elm ;  taken   on 
hack  berry  and  Osage  orange. 

924.    Eu  leca  nium  cocker  ell  i  (Hunter). 
Lecanium  cockerelli  Hunter,  Kan.  Univ.  Quart. ^  VIII,  p.  70  (1899). 
King,  Can.  Ent.,  XXXI.  p.  252(1899). 
Habitat:  Lawrence.     Kansas  City,  Kan.     Abundant  on  upper  brancbea- 
of  Ulmus  antsricanum.    Taken  on  peach,  Kansas  City,  Kan.,  April  28, 190S, 
alive. 

942.     Eulecanium  kancoAefiBe  { Hunter) . 

Lecanium  kansasense  Hunter,  Kan.  Univ.  Quart,,  VII I^  p.  69  (1899). 
King,  Can,  Ent.,  XXXIII,  p.  107(1901), 
King,  Can.  Ent,  XXXIV,  p.  60  (1901). 
Habitat;  Lawrence.    Kansas  University  campus.     On  Ceroid  cttnadenM^ 
993.     Saisaetia  hemispk^rica  (Trag.). 
Lecanium  hemispbaartcum  Comst.,  Hep.  U.  S,  Dep,  Ag.^  1830,  p.  334  (1881)^ 
Riley,  Ins.  Life,  I,  p.  144(1888), 
**  Coq,  Bull.  26,  Div.  Ent.  Dep.  Ag„  p.  27(1892)^ 

**         coffes  Green,  (3occ.  Ceylon,  pt.  I,  p.  I  (1896), 

**      Ckll,  Pr.  Acad.  Nat.  Sci.  Ph.,  p.  270  (1899), 
Saiss€tia  hemjsphferica  King,  Payche,  IX,  p,  297  (1902)  • 

Habitat:  Kansaa,    C^nunon  greenhouse  peat  on  ferns,  oleandera. 
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998.    Saiasetia  olem  (  Bern) . 
Chermes  ole»  Bern.,  Mem.  d'Hist  Nat.  Acad.,  Marseille,  p.  108  (1782). 
Lecanium  olese  Comst.,  Rep.  U.  S.  Dep.  Ag.,  1880,  p.  336  (1881). 
'•     Koebele,  Bull.  21,  Div.  Ent.  Dep.  Ag.,  p.  15  (1890). 
"     Thro.,  Bull.  209,  Com.  Univ.  Exp.  Sta.,  p.  214  (1903). 
Habitat:  On  flowering  maple  and  oleanders  in  Kansas  State  Agricultural 
College  greenhouse. 

1016.    AcUrda  califomica  ( Ehrh. ) . 
Nidularia  (?)  califomica  Ehrh.,  Can.  Ent.,  XXXI,  p.  103  (1899). 
Pseudolecanium  calif omicum  Parr.,  Bull.  98,  Kan.  Exp.  Sta.,  p.  146  (1900). 
Habitat :  At  the  base  of  the  stems  of  Andropogon  Jurcatua  upon  sand-hills 
south  of  Manhattan  (Parrott)  and  near  St.  George  (J.  B.  Norton). 
1018.    Aclerda  obscura  (F&rrott).  > 

Pseudolecanium  obscurum  Parr.,  Bull.  98,  Kan.  Exp.  Sta.,  p.  144  (1900). 

Habitat:  At  the  base  of  the  stems  of  Andropogon  acoparivs  at  Lost 
Springs,  Parsons,  Fredonia,  and  upon  Sporobolua  longifolivs.  Green  Mound 
(Parrott). 

1036.     Chionaspis  americana  Johnson. 

Chionaspis  americana  Johns.,  Ent.  News,  VII,  p.  150  (1896). 

Cooley,  Spec.  Bull.  Mass.  Exp.  Sta.,  p.  41  (1889). 
Hunter,  Kan.  Univ.  Quart.,  IX,  p.  102  (1900). 
••  •*  Sanders,  Cocc.  O.,  Pr.  Ohio  Acad.  Sci.,  IV,  Sp.  Papers 

No.  8,  p.  43  (1904). 
Habitat:  Well  distributed  all  over  the  state  on  Ulmus  americana, 
1045.    Chionaapia  comi  Cooley. 
Chionaspis  comi  Cooley,  Spec.  Bull.  Mass.  Exp.  Sta.,  p.  15  (1889). 
"     King,  Can.  Ent.,  XXX,  p.  61  (1902). 
"     Sanders,  Cocc.  Ohio,  Pr.  Ohio  Acad.  Sci.,  IV,  Sp.  Papers 
No.  8,  p.  45  (1904). 
Habitat:  Taken  on  willow  along  the  Kansas  river,  Riley  county. 

1055.     Chionaapia Jurfura  (Fitch). 
Aspidiotus  furfums  Fitch,  8d  Rep.  Ins.  N.  Y.,  p.  352  (1856). 

cerasi  Fitch,  3d  Rep.  Ins.  N.  Y.,  p.  368  (1856). 
Chionaspis  furfums  Webster,  Bull.  45,  Ohio  Exp.  Sta.,  p.  208  (1892). 
furfura  Cooley,  Spec.  Bull.  Mass.  Exp.  Sta.,  p.  28  (1899). 
Forbes,  22d  Rep.  Ins.  111.,  p.  118  (1903). 
*•       Sanders,  Cocc.  Ohio,  Pr.  Ohio  Acad.  Sci.,  IV,  Sp.  Pa- 
pers No.  8,  p.  47  (1904). 
Habitat:  On  apple,  Harper  and  Kansas  City,  Kan.;  and  on  mulberry, 
Hutchinson. 

1063.    Chionaapia  Umgiloba  Cooley. 

Chionaspis  longiloba  Ck>oley,  Spec.  Bull.  Mass.  Exp.  Sta.,  p.  16  (1899). 

"  "        Sanders,  Cocc.  Ohio,  Pr.  Acad.  Sci.,  IV,  Sp.  Papers 

No.  8,  p.  47  (1904). 
Habitat:  Taken  on  cottonwood  along  south  side  of  campus,  K.  S.  A.  C, 
by  C.  H.  Withington;  taken  on  cottonwood,  Croodland,  by  T.  J.  Headlee. 
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1071.     ChionaMpis  ortholobis  Comst. 
Chionaipis  ortholobis  ComsL,  Rep.  U.  S.  Dep.  Ag.,  1880,  p.  S17  (1881). 
"  **         Cooley,  Spec.  Bull  Mass.  Exp.  Sta.,  p.  17  (1899). 

**  '*         Hunter.  Kan.  Univ,  Quart.,  IX,  p.  101  (1900). 

"  "         Sanders,  Cocc.  Ohio,  Pr.  Ohio  Acad.  Scu,  IV,  Sp.  Pm- 

pers  No.  8,  p,  48  (1904). 
Habitat:  Taken  by  Parrott  on  cotton  wood,  Riley  county. 

1073.     Chimmspis  p inifolvts  {  Fi tch ) .     (The  pin e -  lea f  aeale. ) 
Aspidiotna  pinifoliae  Fitch,  2d  Rep.  Ins.  N.  Y.p  p.  488  llB^j. 
MytilaspiB        "        LeBaron,  Ist  Rep.  Ins.  111.,  p.  83  (1871). 
CbionaBpis        *'       Comst.,  Rep.  U.  S.  Dep.  Ag.,  1880,  p.  31S  (1881). 
Cooky,  Spec,  Bull  Mass.  Exp.  Sta.  p.  30  (1890), 
"  "        Sanders,  Coec  Ohio,  Pr.  Ohio  Acad.  ScL,  IV.,  Sp.  Papem 

No.  8,  p.  49  (1904). 
Habitat ;  Taken  by  Parrott  on  pine,  E.  S.  A.  C.  catnpas^  Riley  cotmtyt 
Kansas;  Blue  Rapids. 

1075.     Ckwnaspis  platani  Cooley. 
Chionaapis  platani  C^ley,  Spec.  BulL  Mass.  Exp.  Sta.,  p,  36  (18S^). 
Hunter,  Kan.  Univ,  Quart.,  IX,  p.  103  (19O0K 
Kuw.,  Pr.  Cal  Acad.  Sci.  (3)  IIL  p.  77  (1002). 
Habitat:  Riley  county,  on  sycamore.     Collected  by  Parrott.    The  only 
Moeality  in  which  this  species  la  known  to  occur  in  America  is  Riley  county^ 
Eansa«. 

1062.     ChionaspiM  salids^ni^ie  (Walsh.) 
Aspidtotua  saHcis^nigra^  Walsh,  lat  Rep.  Nox.  Ina.  IlL,  p,  40  (1868) « 
ChionaspisaalicisComst,  Rep.  U.  S.  Dep.  Ag.,  1880,  p.  320  (LB81). 

"         aalicia  nigr^  Cooley,  Spec.  Bull.  Mass.  Exp.  Stat.,  p.  19  (1899)« 
*•  "  Hunter,  Kan,  Univ.  Quart.  IX,  p.  lOl  (1900), 

"  *'  Sanders,  Cocc.  Ohio,  Pr.  Ohio  Acad,  ScL,  IV,  Sp, 

Papers  No,  8,  p.  49  (1904). 
Habitat:   Taken  by  Parrott  on  willows  along  the  Blue  river  and  on  Mount 
Prospect,  Riley  county. 

1096,     iHcLBpis  boisduvaiii  Sign. 
Diaapis  boiaduvalii  Sign.,  Ann.  Soc.  Fr.,  (4),  IX,  p.  432  (1869), 
''  *'  Omat.,  2d  Rep.  Ent.  Com.  Univ.,  p.  86  (1883). 

*•  **  Sanders,  Coec.  Ohio,  Pr.  Ohio  Acad.  Sci.,  IV,  Sp,  Papem 

No.  8,  p.  51  (1904). 
Habitat:  Taken  on  pal  ma,  K.  S,  A.  C.  greenhouse* 

n  03 .     Biasp  w  €C  h  inoeact  i  caeti  C^mat* 
Diaapia  cacti  Comat.,  2d  Rep.  Dep.  Ent.  Com.  Univ,,  p.  91  (1883). 
"     Ckll.,  Can.  Ent.  XXV,  p,  127  (1894), 
"     Lugger,  6th  Rep.  Minn.  Exp.  Sta„  p*  235  (1900). 
'*      echinocacti  cacti  Sanders,  Cocc.  Ohio,  Pr.  Ohio  Acad.  ScJ,,  IV,  Sp, 

Papers  No,  8,  p.  52  (1904). 
Habitat:  Taken  on   cactus,  Farman'a  greenhouse,  Manhattan,     Abiui-^ 
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1127.    Aulaeaspis  roase  (Bouche).    (Rose  scale.) 
Aspidiotus  roBSB  Bouche,  Naturg.  Ins.,  p.  14  (1834). 
Diaspis  rosse  Comst.,  Rep.  I.  S.  I>ep.  A{c.,  1880,  p.  312  (1881). 
Aulaeaspis  rosse  Banks,  Bull.  34,  n.  s.,  Div.  Ent.  Dep.  Ag.,  p.  23  (1902). 
•*  "    Sanders,  Ck)cc.  Ohio,  Pr.  Ohio  Acad.  Sci.,  IV,  Sp.  Papers 

No.  8,  p.  63  (1904). 
Habitat:  Taken  on  roses,  blackberry,  raspberry,  Manhattan.    Abundant. 
1143.    Hemichioifw^ia  aspidiatrx  {^\gji.) , 
Chionaspis  aspidistras  Sign.,  Ann.  Soc.  Ent  Fr.  (4),  IX,  p.  443  (1869). 

"         brasiliensis  Comst.,  2d  Reg.  Dep.  Ent.  Com.  Univ.,  p.  109  (1883). 
aspidistraeCkll.,  Pr.  U.  S.  Nat.  Mus.,  XVII,  p.  620  (1895). 
Green.  Cocc.  Ceylon,  pt.  II,  p.  110  (1899). 
Hemichionaspis  aspidistras  Cooley,  Spec.  Bull.  Mass.  Exp.  Sta.,  p.  45  (1899). 
"  "         Sanders,  Cocc.  Ohio,  Pr.  Ohio  Acad.  Sci.,  IV, 

Sp.  Papers  No.  8,  p.  54  (1904). 
Habitat:  Taken  on  ferns  in  Baxter's  greenhouse  and   Moore's  green- 
house, Manhattan. 

1199.    Aspidiotua  xaculi  solus  Hunter. 
Aspidiotus  aesculisubsp.  solus  Hunter,  Kan.  Univ.  Quart.,  VIII,  p.  12  (1899). 
"      Newell,  Contr.  la.  Ag.  Coll..  No.  3,  p.  13 (1899). 
Habitat:    Taken  on  Juglans  nigra,  Kan.  Univ.  campus,  Lawrence,  by 
Prof.  S.  J.  Hunter. 

1200.    Aspidiotus  ancylus  (FvLtn,) .     (Putman's  scale.) 
Aspidiotus  ancylus  Putn.,  Pr.  Davenport  Acad.  Nat.  Sci.,  II,  p.  346  (1879). 
Diaspis  ancylus  Putn.,  Trans.  la.  Hort.  Soc.,  XII,  p.  321  (1887). 
Aspidiotus   "     Comst,  Rep.  U.  S.  Dep.  Ag.,  1880,  p.  292  (1881). 
"      Hunter,  Kan,  Univ.  Quart.,  VIII,  p.  4  (1899). 
•*      Sanders,  Cocc.  Ohio,   Pr.  Ohio  Acad.  Sci.,  IV,  Sp.   Papers 
No.  8,  p.  57  (1904). 
Habitat:    Riley,  Douglas,    Ford,    Edwards,  Sedgwick   and  Wyandotte 
counties.    On  oak,  maple,  mountain  ash,  Ptelea. 

1216.    Aspidiotus  cyanophyli  Signoret. 
Aspidiotus  cyanophyli  Sign.,  Ann.  Soc.  Ent.  Fr.,  (4),  IX,  p.  119  (1869). 

Comst,  2d  Rep.  Com.  Univ.  Dep.  Ent,  p.  59  (1883). 
CklL,  Bull.  6,  Tec.  s.,  Dep.  Ag.,  p.  29  (1897). 
*•         Sanders,  Cocc.  Ohio,  Pr.  Ohio  Acad.  Sci.,  IV,  Sp.  Pa- 
pers No.  8,  p.  59  (1904). 
Habitat:  K.  S.  A.  C.  greenhouse.    On  Fieus,  palms;  onumbrella-plant^ 
Lewis,  Kan. 

1217.    Aspidiotus  eydonix  Comst. 
Aspidiotus  cydonifld  Comst,  Rep.  U.  S.  Dep.  Ag.,  1880,  p.  295  (1881). 
Green,  Cocc.  Ceylon,  pt  I,  p.  62  (1896). 
grenii  Hunter,  Kan.  Univ.  i^uart,  VIII,  p.  11  (1889). 
Habitat:  Taken  on  palms  in  greenhouse,  K.  S.  A«  C;  takenron  palm» 
Howea  bslmoreana,  by  Professor  Hunter,  UniTeraitygreeiilioiifle,  Lawrence. 
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n  1226.    AtpidiotuM  farnaMt  aUnvenUr  Hunter^ 

Aspidiotus  fertialdi  sabsp.  albi venter  Hunter^  Kan.    Univ.   Quart.,  VIII,  p, 

6  (1899), 
**  **       cockerellt  Parr.,  Can.  Ent,  XXXI,  p,  10  (18»), 

I        **  "  *'       albiventer  NeweO,  Contr.  la*   Ag.  ColL,  No.  3, 

f  p.  19  (1899). 

Habitat:   Riley  and  Douglas  countieB^    On 'trunks  of  soft  maple« 

1229,    Aspidioius  forbesi  iohn^on.    (Cherry  scale.) 
Aspidiotus  forbesi  Johns.,  Ent.  News,  VIl.  p.  151  (1896).  ' 
L         *'  **        Forbes.  20th  Rep.  Ins.  111.,  p.  16  (1898). 

I         *'  '•        Hunter,  Kan.  Univ.  Quart.,  VIII.  p.  3  (1899), 

I         "  "       Sanders,  Cocc.  Ohio,  Pr.  Ohio  Aead.  Sci.,  IV,  Sp,  Papers 

■  No.  8,  p,  60  {1904)< 

Habitat:  Riley,  Ford»  Finney,  Shawnee,  Douglas,  Cloud,  Seward,  Reno, 
Sedgwick  and  Wyandotte  counties.  On  apple,  plum,  crab-apple,  peach, 
pear,  cherry,  currant,  apricot,  ash, 

1233.    A spidmtua  hederse  {Y&1\.\,    (Oleander  scale.) 
Chermes  hederse  Vail.,  Mem.  Acad,  Dijon.,  p.  30  (1829). 
Aspidiotus  nerii  Comat.,  Hep.  U.  S.  Dep.  Ag.,  1880,  p,  301  (1881)  • 
heder^  CklU,  Ent.  News,  V,  p.  211  (1894). 
'*         nerii  Oaborn,  Contr.,  la.  Ar.  Ck>ll.,  p.  7  (1^8), 
**         heder^e  vsr.  nerii  Hunter,  Kan.  Univ.  Quart,  VIII,  p.  U  (1899). 
"  **      Sanders,  Cocc*  Ohio,  Pr.  Ohio  Acad.  Sei.,  IV,  Sp.  Papers 

No.  8,  p..62(19<M). 
Habitat:  Taken  on  Areea  lutescenSt  oleander,  K.  S.  A.  C.  greenhotiae; 
on  oranges  in  the  market;  on  oleander,  Atchison,  Kan.,  by  Profesaor  Hunter^ 

1239,    Aspidiotus  juglans-regix  Comst.     (English  Walnut  scale). 
Aspidiotus  juglans-regiae  Comst.,  Rep.  U.  S.  Dep,  Ag,,  1880.  p.  300(1881), 
•'      Hunter,  Kan.  Univ.  Quart.,  VIII,  p.  8  (1899), 
**  ■•  *'      Sanders,    Cocc.    Ohio,    Pr.    Acad_    Sci.,    IV,    Sp- 

Papers  No.  8,  p.  62(1904). 
Habitat :  Taken  by  Prof eaaor  Hunter  on  a  young  crab-apple  tree,  Law- 
rence.   On  peach,  Ashland  bottom,  Manhattan.     Quite  common. 

1241,     Aspidiotus  latani^^  Sign, 
Aspidiotus  lataniee  Sign.,  Ann.  Soc.  Ent.  Fr.,  (4),  IX,  p.  124  (1869). 
Newell,  Contr.  Iowa  Ag.  Coll.,  No.  3,  p,  31  (1899). 
**  '*        Sanders,  Cocc.  Ohio,  Pr.  Ohio  Acad.  Sci„  IV,  Sp.  Papers 

No.  8,  p.  63  (1904). 

Habitat;  Taken  on   palm,   Baxter's  greenhouse,   Manhattan;  on  roae. 
Moore's  greenhouse,  Manhattan- 

1250.    Aspidiotus  osborni  Newell  &  Ckll. 
Aspidiotus  osborni  Newell  &  Ckl!.,  Hep.  Iowa  Acad.  Sci.,  V,  p.  229  (1898). 
*•  ''        Hunter.  Kan.  Univ.  Quart.,  VIII,  p.  5  (1899). 

*'        Newell,  Bull.  43  Iowa  Exp.  Sta.,  p.  165  (1899), 
Habitat ;  Taken  on  honey-locust  by  Professor  Popenoe  at  Do4ge  City;  on 
Quercus  aiha  by  Professor  Hunter  at  Lawrence.  , 
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1252.    Aspidiottis  ostreseformis  Curt.     (Pear-tree  oyster  scale.) 
Aspidiotus  ostreseformis  Curt.  (Ruricola),  Card.  Chron.,  Ill,  p.  805  (1843) 
Pelt,  Bull.  46,  N.  Y.  St.  Mus.,  pp.  323,  352  (1901)! 
Banks,  Bull.  34,  n.  s. ,  Div.  Ent.  Dep,  Ag. ,  p.  18  (1902) . 
Sanders,  Cocc.  Ohio,  Pr.  Ohio  Acad.  Sci.,  IV,  Sp. 
Papers  No.  8,  p.  64  (1904). 
Habitat:  Taken  by  Parrott,  Manhattan. 

1256.     Aspidiotus  pemiciosus  Comst.     (San  Jose  scale.) 
Aspidiotus  perniciosus  Comst.,  Rep.  U.  S.  Dep.  Ag.,  1880,  p.  304  (1881). 
Howard.  Yearbook  U.  S.  Dep.  Ag.,  p.  267  (1894). 
Howard,  Bull.  12.  n.  s. .  Div.  Ent.  U.  S.  Dep.  Ag,  (1898) . 
Webster,  Biill.  72,  Ohio  Exp.  Sta,,  p.  211  (1896). 
Felt,  Bull.  46,  N.  Y.  St.  Mus.,  pp.  304,  349  (1901). 
Sanders,  Cocc.   Ohio,  Pr.  Ohio  Acad.  Sci.,  IV.  Sp. 

Papers  No.  8,  p.  65  (1904). 
Surface,  Mo.  Bull.  Div.  Zool.,  Pa.  Dep.  Ag.,  Ill,  p. 

304  (1906). 
Popenoe,  Press  Bull.  150,  Kan.  Exp.  Sta.  (1906). 
Habitat:  Taken  on  apple,  Osage  orange,  peach,  grape,  cottonwood.  Dodge 
City  (abundant  on  trees  in  the  city),  April,  1906,  by  Prof.  E.  A.  Popenoe. 
Taken  on  apple  at  Alden,  July,  1906.  Taken  on  apple  and  peach  at  Kansas 
City,  Kan.,  March  12,  1907,  by  Prof.  E.  A.  Popenoe.  Taken  on  apple  at 
Hutchinson,  December,  1908  (sent  to  the  Department  of  Entomology,  Kan- 
sas Experiment  Station).  Taken  on  apple,  peach,  plum,  at  Wichita,  April 
12,  1907.  Taken  on  apple  at  Lamed,  December  3, 1908  (sent  to  the  Depart- 
ment of  Entomology).  Taken  on  apple  and  rose  at  Haysville,  January  13, 
1907.    Taken  on  apple,  peach,  plum,  grape,  etc.,  Kansas  City,  Kan.,  1908. 

1261.    Aspidiotus  rapax  Comst.     (Greedy  scale.) 
Aspidiotus  rapax  Comst.,  Rep.  U.  S.  Dep.  Ag.,  1880,  p.  307  (1881). 
"         camelliae  Green,  Cocc.  Ceylon,  pt.  I,  p.  60  (1896). 
**         rapax  Sanders,  Cocc.  Ohio,  Pr.  Ohio  Acad.  Sci.,  IV,  Sp.  Papers 
No.  8,  p.  67  (1904). 
Habitat:  Taken  on  oranges  in  the  market,  Manhattan;  on  orange  fruit  in 
K.  S.  C.  A.  greenhouse. 

1270.    Aspidiotus  ulmi  Johnson. 
Aspidiotus  ulmi  Johns.,  Bull.  111.  St.  Lab.  Nat  Hist.,  IV,  p.  388  (1896). 
"     Hunter.  Kan.  Univ.  Quart.,  VIII,  p.  6  (1899). 
*•     Sanders,  Cocc.  Ohio,  Pr.  Acad.  Sci.,  IV,  Sp.  Papers  No.  8, 
p.  67  (1904). 
Habitat:  Taken  on  trunks  of  elm  and  catalpa,  Lawrence,  by  Professor 
Hunter;  on  elm,  at  Topeka,  by  E.  A.  Popenoe;  on  elm  and  catalpa,  K.  S.  A. 
C.  campus,  Manhattan. 
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1272.    AMjridiatM9  wm  CcmML    (Chape  scale,) 
AqindfotOB  vra  Gomst,  Re|i.  IX*  S.  De|>.  Ag*/1880^  p.  809  (1881). 
<'    Newell.  Contr.  la.  A«.  GoIL,  Na  8»  p.  12  (1889). 
,  ''  "    Saadera.  Goee.  Ohio.  Pr.  Ohio  Acad.  Sei»  IV,  £^ 

No.  8,  p.  88  (1904). 
Habitat:  On  grape-Tinea,  Manhattan.  lola,  and  Widiita;  Wyandotte 
eomity* 

1294.    Chry9amphaiM»  odmidum  (Umi.). 

Oooeiia  aonidiun  Lnin..  Sjat  Nat..  ^  X,  I.  p.  4S6  (1758). 
AiqiUKotQatoiaConiat.  R^  U.  S.  Dep.  Ag..  1880,  p.  296  (1881). 
ggyaomphalns  fiena  Aahm..  Am.  Ent..  m.  p.  267  (1880). 

**  aonidam  CkU..  BioL  Gentr.  Am^..  II.  pt  2;  p.  26  (1880). 

-«       Sanders.  Goee.  Ohio.  Pr.  (Mo  Aead.  Sd..  TV,  Bp. 
Papers  No.  8.  p.  70  (1904). 
Habitat:  Takoi  on  palms.  K.  S.  A.  G.;  Baxter's  greenhouse,  Manhathin 
1296.    Chrymmphalu8auraHUi(TABBk).    (Red  scale  of  Galifomla.) 
Aqvidiotiis  anrantii  Mask..  N.  Z.  Trans..  XI.  p.  199  (1878). 

*'       Gomst..  Rep.  U.  S.  Dep.  Ag..  1880.  p.  288  (1881). 
"  "       Green.  Goee  Geykm.  pt.  I.  p.  68  (1896). 

«'       Mariatt.  Yearbook  U.  S.  Dep.  Ag..  p.  268  (1900). 

Sanders.  Gooc.  Ohio.  Pr.  Ohu>  Acad.  ScL.  IV,  Sp.  Flapen 
No.  8.  p.  71  (1904). 
.    Habitat:  Takoi  on  OpuntiOt  K.  S.  A.  CL  greenhoose.  by  J.  B.  Norton. 

1800.    C%ry«offipAa(us  die^ospermt  (Morg). 
Aspidk>tas  die^ospermi  Morg..  Ent  Mon.  Mag..  XXV.  p.  862  (1889). 
CklL.  Can.  Ent,  XXVI.  p.  128  (1894). 
"         ( Ghrysomphalus)  dictyospermi  Cklh,  Bull.  6.  U.  S.  Dep.  Ag..  p. 

28(1897). 
*'        dictyospermi  Sanders,  Cocc.  Ohio.  Pr.  Ohio  Acad.  ScL.  FV.  Sp. 
Papers  No.  8,  p.  71  (1904). 
Habitat:  On  palm  in  Moore's  greenhouse,  Manhattan,  and  lemon  leaves. 
Moore's  greenhouse. 

1305.    Chryaamphalus  obscurus  ((3omst.). 
Aspidiotus  obscurus  Gomst.  Rep.  U.  S.  Dep.  Ag.,  1880,  p.  803  (1881). 

Hunter,  Kan.  Univ.  Quart.,  VIII,  p.  7  (1899). 
Ghrysomphalus  obscurus  Leon.,  Riv.  Pat.  Veg.,  VII,  p.  206  (1899). 

Sanders,  Cocc  Ohio,  Pr.  Ohio  Acad.  ScL,  IV..  Sp. 
Papers  No.  8,  p.  72  (1904). 
Habitat:  On  Black  oak,  Douglas  county,  by  Professor  Hunter. 
1335.     Targumia  heliatUhi  (Parr) . 
Aspidiotus  (Targionia)  helianthi  Parr.,  Gan.  Ent.,  XXXI,  p.  176  (1899). 

Habitat:  Kansas.    On  roots  of  sunflower  (Helianthus) ,    Taken  by  Par- 
rott,  Hackberry  glen,  Riley  county. 
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1336.    Targumia  marlatti  (Parr). 
Aspidiotos  (Tarsfionia)  marlatti  Parr.,  Can.  Ent.»  XXXI,  p.  282  (1899). 

"      Parr.,  Bull  98,  Kan.  Exp.  Sta.,  p.  143  (1900). 

Habitat:  Kansas.    On  Andropogan  JurccUus,   A,  scopariua,    Panieum 

virgatum,  Chryaopogon.  Taken  by  J.  B.  Norton,  on  Bluemont,  Riley  county. 

1377.    Lepidosaphss  beckii  (Newm).     (Purple  scale.) 
Coccus  beckii  Newm.,  The  Entom.,  IV,  p.  217,  Feb.  (1869). 
Aspidiotus  citricola  Glover,  Rep.  U.  S.  Dep.  Ag.,  1876,  p.  43  (1877). 
Mytilaspis  citricola  Comst.,  Rep.  U.  S.  Dep.  Ag.,  1880,  p.  321  (1881). 
Lepidosaphes  beckii  Sanders,  Cocc.  Ohio,  Pr.  Ohio  Acad.  ScL,  IV,  Sp.  Pa- 
pers No.  8,  p.  73  (1904). 
Habitat:  Taken  on  oranges  in  the  market,  Manhattan. 

1431.    Lepidosaphes  ulmi  (Linn).     (Oyster-shell  scale.) 
Coccus  ulmi  Linn.,  Syst.  Nat.  Ed.  X,  I,  p.  455  (1758). 
Mytilaspis  pomorum  Comst.,  Rep.  U.  S.  Dep.  Ag.,  1880,  p.  325  (1881). 
Osbom,  Contr.  la.  Ag.  Coll.,  p.  4,  (1898). 
Hunter,  Kan.  Univ.  Quart.,  VIII,  p.  14  (1899). 
Cooley,  6th  Rep.  Mont.  Exp.  Sta.,  p.  85  (1899). 
Lepidosaphes  ulmi  Sanders,  Cocc.  Ohio,  Pr.  Ohio  Acad.  Sci.,  IV,  Sp.  Papers 
No.  8,  p.  74  (1904). 
Habitat:  Taken  on  apple,  blackberry,  currant,  lilac,  raspberry.    Abun- 
dant on  lilacs.    The  lilacs  were  dying.     Manhattan. 

1442.    Parlatoria  pergandii  Comst.     (The  chaff  scale.) 
Parlatoria  pergandii  Comst.,  Rep.  U.  S.  Dep.  Ag.,  1880,  p.  327  (1981). 
Hunter.  Kan.  Univ.  Quart.,  IX.  p.  105  (1900). 
Sanders,    Cocc.  Ohio,  |Pr.  Ohio  Acad.  Sci..  IV,  Sp. 
Papers  No.  8.  p.  75  (1904). 
Habitat:  On  Agava,  K.  S.  A.  C.  greenhouse,  and  on  orange,  Waterloo. 
1445.    Parlatoria  proteus  (Curt.). 
Aspidiotus  proteus  Curt.,  Gard.  Chron.,  p.  676  (1843). 
Parlatoria  proteus  Comst.,  2d  Rep.  Dep.  Ent.  Com.  Univ.,  p.  114  (1888). 
"       Hunter,  Kan.  Univ.  Quart.,  IX,  pp.  105,  106  (1900). 
Habitat:  Taken  on  Ficus,  K.  S.  A.  C.  greenhouse. 
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ADDITIONAL  RESULTS  OP  COLLECTING  INSECTS  IN 
KANSAS  AND  COLORADO. 

Bw  E.  S,  tvcKMtL  BiircAo  of  Entamoymy^  United  StatH  Depttrmient  of  A#r»(^oltiiT«!. 

^I'^HE  olaseification  of  insects  io  all  orders  reqoires  a  wide  divtjr. 
^  eitication  af  stodj,  which,  beyond  a  limited  extent,  caDDol  be 
lierftscted  by  any  one  person,  even  ander  the  most  fftvorable  cir* 
oametatices.  In  working  upon  tbe  specimens  of  my  owe  cuUectiiigf 
the  need  of  complete  knowledge  concerning  some  forms  necessarily 
oartaila  the  systematic  treatment  of  species. 

Under  the  title  of  "Some  Resuks  of  Desultory  Collecting  of 
losects  in  Kansas  and  Colurado/'  a  record  is  given  of  my  former 
work  regarding  insects  which  were  personally  collected.  As  men- 
tioned at  the  end  of  this  paper,  which  was  published  in  the  Kansas 
University  i^eienoe  BuUetitA  (vol,  IV,  No.  2),  a  considerable  amount 
of  material  remained  to  be  reported  upon,  my  intention  being  to 
preaant  the  results  in  future  lists.  The  greater  part  of  the  addi- 
tional material  consisted  of  hymenopterous  insects,  all  the  speci- 
lueos  having  been  collected  by  myself  under  conditions  which  have 
been  explained  in  my  former  paper  already  merit iuued.  As  inti- 
mated, not  all  of  these  specimens  have  been  fully  studied,  but  the 
work  of  specific  determination  has  advanced  to  such  an  extent  as 
to  deserve  a  presentation  of  the  results  at  this  time  rather  than  to 
subject  them  to  farther  delay  in  publication.  So  far  as  these  re- 
sults are  given,  every  record  for  a  Bpecies  contributes  toward  a 
better  knowledge  of  geographical  distribution  and  seasonal  ocour- 
raoce. 

LIST   OP    HVMEKOPTERA. 

The  tabulated  summary  which  appears  at  the  end  of  this  list 
dhows  the  number  of  species  nttwly  recorded  for  Kansas,  and  of 
apecies  taken  in  both  Kansas  and  Colorado,  as  well  as  in  each  stat 
separately f  and  also  the  total  number  reported,  all  being  arrangedj 
with  reference  to  each  family  as  treated*  In  regard  to  the  specie 
hitherto  reported  as  occurring  in  Kansas,  reference  must  be  given  to! 
two  papers:  One,  under  the  title  of  **  Preliminary  List  of  tbe  Hy mea- 
optera  of  Kansas,''  was  published  by  Prof,  F.  H*  Snow  in  Transao- 
tiona  of  the  Kansas  Academy  of  Science,  volume  VII,  pp,  97-101; 
and  the  other,  entitled  *'A  List  of  Kansas  Hymenoptera,"  by  J.  O.j 
Bridwell,  appeared  iu  volume  XVI*  pp»  203-211,  of  the  Transac* 
tions.     The  names  of  those  species  which  I  report  as  being  new  to 
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the  Kansas  list  have  not  been  cited  in  either  qf  the  preceding  pa- 
pers. 

The  scheme  of  classification  outlined  by  Dr.  W.  H.  Ashmead  has 
been  used  as  a  guide  for  the  arrangement  of  my  list,  notwithstand- 
ing some  lack  of  conformity  on  my  part  with  regard  to  revised 
nomenclature.  The  work  of  determination  was  carried  on  by  my-. 
self  so  far  as  circumstances  permitted,  and  it  covered  most  of  the 
material;  otherwise  the  specimens  were  submitted  to  specialists  for 
study.  Mr.  H.  L.  Viereck  has  identified  many  species,  a  number 
of  which  he  described  as  new.  Mr.  Ohas.  T.  Brues  has  also  aided 
in  similar  work  which  dealt  principally  with  parasites.  Credit  is 
given  in  the  proper  places  to  other  authorities  who  have  assisted 
me.  Wherever  the  name  of  a  new  species  is  cited,  reference  is 
made  to  the  distinction  of  the  type  according  to  Lord  Walsingham's 
designations  concerning  type  specimens.  The  descriptions  pub- 
lished individually  by  Viereck  and  Brues  establish  58  new  species 
and  varieties  by  name,  which  pertain  to  specimens  collected  by 
myself,  in  families  as  follows:  Pemphredonidse,  2  by  Viereck; 
TrypoxylidsB,!  by  Viereck;  Eumenidse,!  by  Viereck  ;Ichneumonid», 
23  by  Viereck  and  2  by  Brues;  Alysiidae,  4  by  Viereck;  and  Bra- 
conidse,  24  by  Viereck  and  1  by  Brues.  In  addition,  one  new  variety 
in  thft  family  Anthophoridae,  and  one  new  species  in  the  family 
Eumenidse,  are  founded  upon  my  own  names  and  descriptionst 
which  are  incorporated  in  my  list  herewith. 

Family  Afidjb. 
Apis  mellifica  L.    Kansas  and  Colorado. 

Family  BoMBlDiG. 
(Mr.  E.  S.  G.  Titus  kindly  reported  a  few  names  of  species,  including 
B.  consimilia  Cr.  from  Venango  county,  Pennsylvania.) 
Bombus  appositus  Cr.    Colorado,  Buffalo;  August. 

c^lifomicus  Sm.     Colorado,  Tabemash;  August.       (Det.  by  H.  J. 

Franklin.) 
fervidus  Fab.    Males,  formerly  listed  as  Apathus  elatua  Fab.  (Kan- 
sas, Wichita;  August.    Colorado,  Colorado  Springs  and  Denver; 
August, 
flavifrons  Cr.    Colorado,  Colorado  Springs,  in  Garden  of  the  Gods; 
July.    Cheyenne  caik>n,  near  Colorado  City;    August.    Buffalo; 
August 
howardii  Cr.    (Colorado,  Buffalo;  August, 
morrisoni  Cr.    Colorado,  Colorado  Springs;  August, 
pennsylvanicus  Cr.    Kansas,  Lawrence;  May;  July;  July,  twilight; 

August;  September     Wichita;  August, 
proximus  Cr.    Colorado,  Buffalo;  August^ 

rufocintus  Cr.     Colorado,  Colorado  Springs;   August.      (Det.  by 
H.  J.  Franklin.) 
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Family  Bombidjb. 
Bombuflseiitelkrii  Cr.    Kansas,  Wichita;  Augost. 

sepaimtiis  Cr.    Kansas,  La#renee:  May,  twiUglit 
▼iiginieiis  Olhr.    Kansas,  Lawrence;  Jidy;  July,  twiUght; 
ber;  October. 

Family  Saboophacodjb. 
Saieophaga  mgra  Wk.    July. 
Helicobia  (Sareophaga)  quadrisetosa  Coq.    June;  July;  July,  twilii^it. 

Family  Musodjb. 
Galliphora  coloradensis  Hough.    April 

Famil^ANTHOMYIDJB. 

Homakmyia  canicolaris  L.    July. 

scalaris  Fab.    May;  May,  twilight;  Jane;  Jane,  twilight;  Ji^y. 
Widiita;  April. 
GoNiOBia  flayicoza  Stein.    April;  May;  July.    Wichita;  ApriL 

Family  Helomyzidjb. 
(Ecothea  f oiestralis  Fal.    May. 
Leria  caccabata  Tkr.,  n.  sp.    May. 

Family  Ortaudjb. 
Ghrysomyza  demandata  Fab.    October. 

Family  OsGiNiDiB. 
Bctecephala  albistylum  Maoq.    June;  July,  twilight. 

Family  Agromyzidjb. 
Odinia  omata  Zett.    July. 

Family  ANTHOPHORiDiC. 
Clisodon  terminalis  Cr.    Colorado,  Tabemash ;  August. 
Anthophora  abruptaSay.    Kansas,  Lawrence;  May,  twilight;  June,  twilight, 
occidentalis  Cr.    Colorado,  Colorado  Springs;  August, 
smithii  Cr.    Colorado,  Colorado  Springs,  Aug^ust. 
Melissodes  agilis  Cr.    Colorado  Springs,  Aug^ust.    Denver,  August, 
agilis  Cr.,  var.  snowii  Cr.    Colorado,  Denver;  August, 
aurigenia  Cr.    Colorado,  Colorado  Springfs,  in  Garden  of  the 
Gods;  July;  Denver,  August. 

On  aoooant  of  the  close  resemblance  of  M.  agilis  to  JU,  snowii 
and  M.auTigenia.B.  comparative  study  of  authentic  and  typical  speci- 
mens in  the  collection  of  the  University  of  Kansas  was  undertaken 
for  the  purpose  of  finding  reliable  characters  for  accurate  identifi- 
cations of  other  examples,  including  those  collected  by  myself.  In 
the  case  of  agilis  and  aurigenia,  reliance  was  placed  upon  examples 
authenticated  by  Mr.  E.  T.  Cresson;  and  for  snotcii,  a  specimen 
was  found  bearing  the  Colorado  label  of  F.  H.  Snow,  and  althovtgh 
lucking  a  name  label,  it  had  evidently  been  collected  with  the  type 
specimen,  or  at  least  under  the  same  circumstances.    This  insect  is 
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entitled  to  consideration  as  a  paratype  because  the  particular  pin 
label,  "Col.  Snow/'  unquestionably  places  it  with  material  from 
which  the  type  was  taken.     The  fact  that  this  specimen  was  found  . 
unnamed  at  the  time  of  my  examination  does  not  disprove  its  true 
relation. 

Since  female  specimens  were  not  fully  represented  in  the  three 
forms,  the  results  of  study  have  been  obtained  by  comparisons  of 
male  examples,  in  accordance  with  a  scheme  for  the  consideration 
of  characters  in  relative  groups  as  shown  by  the  following  arrange- 
ment of  the  original  descriptions. 


M4lxsaod49  agiUU  Or. 
(Described  from  6  specimens.) 


1 

|l 
II 


(1)  Small  black,  clothed 
with  pale  ochraceoua  or 
cinerous  pubescence,  dense 
on  thorax. 


Afs/tssodM  aurio^nia  Or. 
(Described  from  20  specimens.) 


(Description  for  female  ap> 
plies  to  male.) 

Black;  head,  less  and  basal 
segments  of  abdomen  clothed 
with  ochraceous  pubescence, 
the  thorax  with  dense  ful- 
vous pubescence,  paler  on 
sides  and  beneath. 

BCale  more  pubescent  than 
female. 


M€lisaod49  munoii  Cr. 
(Described  from  1  specimen.) 


Black.  ck»thed  with  dense 
white  pubescence. 


(2)  Clypeus.  labrum,  and 
spot  on  base  of  mandibles 
pale  yellow:  mandibles  dull 
f  emiflrinous  at  tips. 


Clypeus,  labrum.  and  spot 
on  base  of  mandibles  pale 
yellow. 


Clypeus.  labrum.  and  spot 
at  base  of  mandibles  yellow- 
ish white. 


(8)  Antennae  n  e  a  r  ly  as 
lonffas  the  body,  fulvous, 
darker  above,  three  basal 
joints  black,  third  joint  a 
little  larger  than  second. 


Antennn  two-thirds  the 
length  of  body,  third  joint 
less  than  twice  the  length  of 
second,  flagellum  pale  ful- 
vous beneath. 


Antenme  two- thirds  the 
length  of  body,  second  and 
third  joints  subequal,  flagel- 
lum fulvous,  the  base  of 
joints  above  black. 


(4)  Wings  whitish-hya- 
line, with  pale  testaceous 
nervures.  second  submargi- 
nal  cell  half  the  length  of 
flrst.  third  rounded  at  tip 
and  narrowed  one-half  to- 
ward marginal. 


(Description  for  female  ap- 
plies to  male.) 

Wings  uniformly  pale,  ner- 
vures pale  fulvous,  second 
submarginal  cell  more  than 
half  the  length  of  first,  the 
third  truncate  at  tip  and  nar- 
rowe(f  one- half  to  marginal. 


Wings  uniformly  whitish- 
hyaline,  nervures  pale  ful- 
vous, second  submarginal 
less  than  half  the  length  of 
first,  the  third  broadly 
rounded  at  tip.  and  narrowed 
one-half  toward  marginal 


I 


(5)  Legs  clothed  with 
short  cinerous  pubescence, 
tarsi  slender,  simple,  pale, 
ferruginous  at  tips,  tibial 
spurs  white. 


Legs  slender,  with  ochra- 
ceous pubescence,  tips  of 
tarsi  pale  fulvous,  tibial 
spurs  white. 


Tips  of  tarsi  pale  ferru- 
ginous. 


(6)  Abdomen  thinly 
clothed  with  cinerous  pu- 
bescence, apical  margin  of 
the  segmentiirather  broadly 
whitish,  and  having  a  nar- 
row band  of  cinerous  pu- 
bescence, two  apical  seg- 
ments each  with  a  short 
stout  tooth  at  extreme 
sides. 


Apical  margin  of  abdomi- 
nal segments  pale  testaceous, 
first  segment  clothed  with  a 
long  fulvo-ochraoeous  pubes- 
cence, base  of  second  and 
apical  margin  of  segments 
2-^  with  a  broad,  mors  or 
less  indistinct  band  of  ochra- 
ceous pubescence,  two  apical 
segments  each  with  a  stout 
black  tooth  on  extreme  sides. 


ApicalVnargin  of  abdomi- 
nal segments  whitish  and 
having  a  fascia  of  dense 
white  pubescence;  two  api- 
cal segments  each  with  a 
tooth  on  extreme  sides;  ven- 
ter clothed  with  white  pu- 
bescence. 


J      C7)  Lii«th.  0.40  ineh. 


Imagtb,  a4(H).46  inch. 


Length.  0.40  inch. 
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f      Mj  ditical  rtmarks  herewith  follow:  ' 

(1)  The  pubcsceDce  on  the  thorax  of  aurigenia  bos  a  richei-  fulvtiaa  tiitge 
anil  generally  ftp|>earB  longer  and  den&er  than  with  agilia  or  smmtni^  audi 
vestliure  an  gnGwH  being^^  ttsually  cinerous. 

(2)  In  ftll  examples  representing  the  thre«  forms,  so  far  as  ejcamiiked, 
tbe  latmim  is  mare  or  less  btack  on  the  out^r  ed^es,  and  in  soin€  cmmem 
wholly  black  with  affilis.  The  size  of  the  yellow  spot  when  present  oa  , 
lahnim  ib  seldom  anifortii  among-  specific  examples^  and  this  tncoRst&ocy  m 
espeeially  noticeable  with  agilis,  which  may  not  only  lack  a  yellow  spat  eo 
labrum^  but  also  on  base  of  mandibles.     Prof.  T.  D.  A.  Cocker  ell  has  ehmrsc- 

iterized  snowii  as  having  a  dark  labrum  with  a  targe  yellow  spot.     In  such 
I  lespects  this  disposition  of  colors  is  conspicuously  marked  on  a  Bpecimen 
which,  as  already  8tate<i,  should  be  regarded  as  a  paratype  of  anawii. 

(S)  Little  dependence  can  be  placed  on  the  color  of  the  third  joint  of  iuh 
lennse  always  being  black  with  agiiis^  since  fulvous  color  may  as  likety  ap> 
pear  on  the  second  as  well  as  the  third  joint  as  with  aurigenia  or  ^nowiL 
If  the  descriptive  reference  to  ** three  basal  joints  black*'  were  strictly  em* 
ployed,  a  new  name  would  be  required  to  designate  those  specimens  with 
such  slight  variation.  There  seems  to  be  good  reason,  however,  in  applying 
the  description  of  snauHi  precisely  with  regard  to  an  almost  entirely  fulvous 
flagellum,  which  I  consider  the  distingubhing  feature.  The  specimens  of 
this  form  collected  by  me  have  the  Aagellum  scarcely  darkened  above  and 
merely  marked  with  fine  transverse  lines  or  dashes  at  the  extreme  base  and 
apex  of  each  joint. 

(4)  The  size  and  relative  shape  of  the  second  submarginal  cell  in  com- 
parison  with  the  6rst  are  variable;  hence  they  cannot  be  reti€d  upon  to  fur- 
nish stable  characters.  In  no  caae  has  the  second  submarginal  cell  appeared 
to  bf  less  than  half  the  length  of  the  Urst  as  stated  for  snowii,  and  even 
most  examples  of  agilis  show  it  to  be  larger  than  one-half.  If  descriptive 
characters  of  this  nature  were  strictly  insisted  upon,  a  useless  array  of 
new  names  would  be  necessary  to  designate  specimens  with  such  uncertain 
variations.  What  I  regard  as  a  case  of  individual  mutation  is  displayed  by 
an  example  of  snouni  on  account  of  the  neryure  enclosing  the  third  submar- 
ginal cell  being  forked  distinctly  appendiculate  outwardly  from  the  upper 
comer  instead  of  being  rounded. 

(5)  All  are  alike  in  these  respects. 

(6)  The  second  abdominal  segment  of  aurigenia  has  a  distinct  basal  band 
which  is  lacking  on  sriowiif  while  agilis  in  perfect  condition  has  a  thin  baaal 
line  or  rather  a  fringe  of  uauaUy  erect  pubescence,  which,  if  depressed  from 
the  effect  of  moisture  or  smearing^  greatly  resembles  a  band.  The  descrip- 
tion of  aurigenia  fails  to  state  that  the  first  abdominal  segment  is  apic^lly 
fasciate,  as  shown  by  perfect  or  un rubbed  specimens. 

(7)  All  agree  in  uniform  size. 

In  consequence,  I  present  my  deductions  mainly  embodied  in  a  table  for 

I  the  separation  of  the  males  of  these  three  forms.     In  my  opinion,  aurijfenm 

r  thould  be  entitled  to  recognition  as  a  species  distinct  from  agilis  or  STfOwii. 

but  the  latter  two  names  evidently  apply  to  one  species,  although  snewit  can 

be  conveniently  retained  as  a  varietal  name  of  agilis. 

1,  Pubescenceof  dorsum  of  thorax  rich  fulvous,  extra  long  and  dense;  second 
abdominal  segment  with  a  distinct  basal  and  apical  band,  aurigenia^ 
Pubescence  cinerous  toochraceous;  second  abdominal  segment  with  apical 
band  only,  basal  fringe  not  considered  as  a  band,  2. 
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2,   Ftigetliim  of  antennse  fulvous  beneath,  blaek  above,  third  ba&al  joint 
aonietim€6  black,  agiiis. 
Flajrellum  of  antenna  almost  wholly  fulvous,  scarcely  darkened  above » 
and  merely  marked  with  fine  transverse  black  lines  or  dashea  at  ex- 
treme base  and  apex  of  each  joint,  agitis,  var,  snowii. 
In  a  paper  entitled  *'The  Bees  of  Boulder  County,  Colorado,"  published 
by  Prof.  T.  D.  A.  Cockerell,  in  University  of  Colorado  Studies,  volume  IVp 
No,  4,  other  varieties  of  agilis  are  desig:nated  according  to  the  absence  or 
presence  of  a  yellow  spot  on  J  a  brum  and  mandibles. 

Melissodea  bimaculata  Lep.  (-binotata  Say).     Kansas,  Lawrence;  July, 

grindelise  Cktl     Colorado,  Manitou;  AuguaL 

liipina  Cr,,  new  var.  composita.  Colorado,  Colorado  Springs; 
August,  1906.  Types:  three  male  specimens. 
Black,  clothed  with  grayish  pubescence,  somewhat  fulvotis  on 
dorsum  of  thorax  i  clypeus  yellow,  except  lower  fulvous 
edge  and  a  black  line  on  each  side  reaching  nearly  half  way 
down  from  the  upper  angle;  labrum  yellow  unless  darkened 
on  sides;  mandibles  with  basal  yellow  spot  and  fulvous 
stripe  before  the  tip;  antennse  two-third  a  the  length  of  the 
body,  three  basal  joints  wholly  black,  the  third  joint  about 
twice  the  sis^e  of  the  second,  following  joints  ferruginous 
beneath,  black  above;  eyes  greenish;  tegulreahming  dusky 
brown  to  piceous,  pubescent;  wings  dusky  hyaline  with 
apical  margin  faintly  cloudy,  nervy  res  dark  fuacous,  second 
submarginal  cell  nearly  square  and  receiving  the  first  re- 
current nervure  at  two-thirds  of  its  length,  third  cell 
rounded  behind  on  upper  portion  and  narrowed  less  than 
one-half  its  length  against  the  marginal. 
Abdomen  shining,  segments  1  to  4  broadly  margined  behind 
with  testaceous,  which  also  ahows  on  the  posterior  edge  of 
the  fifth  segment ;  basal  segment  clothed  with  long,  sparse, 
white  pubescence,  aubfasciate  on  apical  margin  for  entire 
length  in  case  it  has  not  been  denuded;  second  to  fourth 
segments  each  with  a  subapieal  fascia  of  whitish  appressed 
but  rather  loose  pubescence,  curved  inwardly  at  middle 
but  reaching  apical  margin  at  sides,  a  subbasal  line  of  thin* 
ner  pubescence  di iTused  at  middle  on  the  second  segment, 
apical  segments  covered  with  dense  pubescence  which  en^ 
ti rely  conceals  the  sixth  with  a  darker  shade  of  fulvous;  a 
black  tooth  projects  from  the  base  on  each  aide  of  three 
apical  segments,  the  posterior  pair  being  acute,  the  middle 
one  extra  large  and  stout,  and  the  anterior  amall  and  short, 
except  on  one  specimen,  which  has  only  four  distinct  teeth 
at  sides,  besides  having  all  the  lascise  fulvous  in  color; 
venter  clothed  with  long  grayish  pubescence  on  the  sides, 
apical  margins  with  appressed  fulvous  pubescence.  Length, 
10  mm. 
These  examples  dilfer decidedly  from  Af,  agilw  and  its  evident 
variety  M,  snowit,  and  also  from  M.  awrt^enia,  on  ac- 
count of  darker  nervures  of  wings,  arcuate  fascise  of  ab- 
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dondnml  segiiwiits  2  to  4,  and  stouter  middle  and  poitetlMr 
kga  with  only  the  laat  J<^t  of  their  tard  pale  fern«iiioaa. 
From  typical  lupnia,  the  main  differenees  may  he  noted  by 
ref erenee  to  the  deeeriptien  by  GreaaoQ.  •  Aamy^Mdmens 
have  been  examined  by  Prof.  T.  D.  A.  Gockerell*  hia  x«- 
marka  oooceming  them  are  pabliahed  in  an  accompanying 
paper,  under  the  title  of  "Notes  upon  Variation  of  Ifelis- 
9od€S  lupina  Gr. 
Melissodes  menudia  Or.     Colorado,  Colorado  Springs,  in  Garden  of  the 
Gods;  July, 
obliqua  Say.    Kansas,  Lawrence;  July.    Wichita;  August. 

Family  Nomadidjb. 
Epeolus  compactus  Cr.    Kansas,  Wichita;  August.    New  to  the  Kansaa  list. 
Triepeolus  hmatus  Say.    Kansas,  Lawrence;  July.    Wichita;  August. 

occidentalis  Cr.    Colorado,  Colorado  Springs;  August. 

remigatus  Fab.    Kansas,  Wichita;  August. 

Ftoiily  Cbratinidje. 
Ceratina  dupla  Say.    Kansas,  Lawrence;  May. 

Family  Mbqachilidje. 
Osmla  lignaria  Say.    Kansas,  Lawrence;  April. 

Megachile  latimanus  Say.    Colorado,  Colorado  Springs  and  Denver;  Augoat. 
manifesta  Cr.    Colorado,  Colorado  Springs  and  Denver;  August, 
montivaga  Cr.    Colorado,  Buffalo;  August, 
perbrevis  CK    Colorado,  Denver;  August, 
petulana  Cr.    Kansas,  Lawrence;  July.    New  to  the  Kanaas  list. 
pxiiina  Sm.    Colorado,  Colorado  Springs;  August. 
Anthidium  emarginatum  Say.    Colorado,  Buffalo;  August. 

porterse  Ckll.  (=  maculifrons  Or.).    Colorado,  Colorado  Springs; 
August. 
Dianthidium  pudicum  Cr.    Colorado,  Buffalo;  August. 

Sayi  Ckll.  (=  interruptum  Say).    Colorado,  Colorado  Springs; 
August. 

Family  STELiDiG. 

Neolarra  pruinosa  Ash.  Colorado,  Denver;  August.    (Det  by  E.  S.  G.  Titus.) 
Coelioxys  deplanata  Cr.    Colorado,  Colorado  Springs;  August     (Det.  by  T. 

D.  A.  Cockerell.) 
dubitata  Sm.     (Probably  female  of  rufitarsu8  Sm.).    Colorado, 

Denver;  August. 

Family  PANURGlD-ffi. 
(Assistance  in  the  work  of  determination  was  kindly  rendered  by  Mr.  E. 
S.  G.  Titus.) 

Halictoides  margins tus  Cr.    (Colorado,  Buffalo;  August. 
Purdita  zebra ta  Cr.    Colorado,  Denver;  August. 
Panurginus  albitarsis  Cr.    Colorado,  Colorado  Springs;  August, 
omatipes  Cr.    C}olorado,  Colorado  Springs;  August. 
Calliopsis  andreniformis  Sm.    Kansas,  Lawrence;  June;  July. 
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Family  Andrenidje. 
(Most  of  the  species  of  Halietua  were  determined  by  E.  S.  G.  Titvjs  and 
J.  C.  Crawford.) 

Parandrena  andrenoides  Cr.    Colorado,  Colorado  Springs;  April. 
Augochlora  fervida  Sm.    Kansas,  Wichita;  September. 

pura  Say.    Kansas,  Lawrence;  May;  June;  July;  August. 
Agapostemon  viridulus  Fab.    Kansas,  Lawrence;  July;  August.    Colorado, 
Denver  and  Colorado  Springs;  August, 
texanus  Cr.    Kansas,  Lawrence;  July. 
Halictus  bruneri  Cwfd.    Kansas,  Lawrence;  May.    New  to  the  Kansas  list, 
galpinsise  Ckll.    Colorado,  Colorado  Springs  and  Buffalo;  August, 
ligatus    Say.      Kansas,    Wichita;    August.     Colorado,    Colorado 

Springs;  August, 
macoupiensis  Robt.    Kansas,  Lawrence;  May.    New  to  the  Kansas 

list, 
perdifficilis  Ckll.    Colorado,  Denver;  August, 
pilosus  Sm.    Kansas,  Lawrence;  July.    New  to  the  Kansas  list, 
provancheri  D.  T.    Colorado,  Colorado  Springs;  April;  August, 
pruinosiformis  Cwfd.    Colorado,  Colorado  Sprmgs;  August, 
sparsus  Robt.    Kansas,  Lawrence;  June;  July;  September.    New 

to  the  Kansas  list, 
tegularis  Robt.    Colorado,  Buffalo;  August, 
versatus  Robt.     Kansas,  Lawrence;  April;  June;  July;  August; 

September.    New  to  the  Kansas  list, 
zephyrus  Sm.    Kansas,  Lawrence;  June,  twilight;  July;  July,  twi- 
light.   New  to  the  Kansas  list. 

Family  Oxybelid;e. 
Notoglossa  emarginata  Say.    Kansas,  Wichita;  September. 

Family  CRABRONiDiE. 
Paranothyreus  cognatus  Fox.    Kansas,  Lawrence;  June.    New  to  the  Kan- 
sas list, 
snowii  Fox.    Kansas,  Lawrence;  June.    New  to  the  Kansas 
list. 
Thryeopus  coloradensis  Pack.    Colorado,  Colorado  Springs;  August. 
Stenocrabro  tarsalis  Fox.    Kansas,  Lawrence;  June.    New  to  the  Kansas 

list. 
Rhopalum  rufigaster  Pack.    Kansas,  Lawrence;  July.    New  to  the  Kansas 
list. 

Family  PEMPHRBDONIDiE. 

Stigmus  inordinatus  Fox.    Colorado,  Denver;  Aug^t. 
Passaloecus  annulatus  Say.    Kansas,  Lawrence;  August. 

equalis  Vr.     Kansas,  Lawrence;   August  (type).      Addition  to 
the  Kansas  list. 
Diodontus  brunneicomis  Vr.    Kansas,  Wichita;   September  (type).     Addi- 
tion to  the  Kansas  list. 
Mimesa  aigentifooiMi  Cr.     Kansas,  Lawrence;  June.     New  to  the  Kansas 
li 

',  Lawrence;  June.     New  to  the  Kansas  list. 
\>lorado  Springs;  August. 
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Family  BBMBHCiDiB. 
:  auliilipeiuiia  Cr.    Kaimag,  Wiehita;  Aufcost. 
8piiiol»  L6p.  (sfasciata  Fab.).     Kanflas,  Lawrenee;  June;  Jidy. 
Odorado,  Denver;  Augtiat. 
Mieidbembex  monodonta  Say.    Kansas,  Lawrenee;  August. 

Family  LABRiDiB. 
Notogonia  argentata  Beauv.    Kansas,  Lawrence;  August;  September;|Oc- 

tober. 
Taehytes  obscurus  Cr.    Kansas,  Lawrence;  July.     New  to  the  Kansas  iiat. 

spatulatus  Fox.    Colorado,  Colorado  Springs;  August 
Tsehyspheic  tarsatus  Say.    Colorado,  Buffalo;  August. 

t^amily  Philamthidab. 
OatesifB  bicomttta  Guer.    (T^yenator  Cr.).    Kansas,  Wichita;  August. 

finitima  Cr.    Kansas,  Lawrence;  July.    Wichita;  August. 
AphHanthops  laticinctus  Cr.    Colorado,  Colorado  Springs;  August. 
FhilHithns  crabronifornds  Sm.    Colorado,  Denver;  August, 
pnnctatus  Say.    Kansas,  Lawrence;  June. 

Family  TRYPOXYUDiB. 
'tzypozykm  albipilosum  Fox.    Kansas,  Lawrence;  June;  August. 

bidentatum  Fox.    Kansas,  Lawrence;  June.    New  to  the  Kan- 
sas list, 
clavatnm  Say.    Kansas,  Lawrence;  June;  August, 
quintilis  Vr.    Kansas,  Lawrence;  July  (type).    Addition  to  the 

Kansas  list, 
texense  Sauss.    Colorado,  Colorado  Springs;  August. 

Family  Melunidje. 
Mellinus  rufinodus  Cr.    Colorado,  Denver;  August. 
Euspongus  bipunctatus  Say.    Kansas,  Lawrence;  June;  July. 

Family  Nyssonid;b. 
Alyson  melleus  Say.    Kansas,  Lawrence;  June;  July. 

Family  STiziDiE. 
Sphecius  speciosus  Drury.    Kansas,  Lawrence;  July;  August. 

Family  SPHECiDiE. 
Proterosphex  ichneumonea  L.    Kansas,  Lawrence;  July. 

pennsylvanica  L.    Kansas,  Lawrence;  June;  July;  August. 
Isodontia  azteca  Sauss.  (=macrocephalus  Fox).    Kansas,  Lawrence;  May; 

July.    New  to  the  Kansas  list. 
Chalybion  caeruleum  L.    Kansas,  Lawrence;  June;  July. 
Priononyx  atrata  Lep.    Kansas,  Wichita;  August. 

atrata  Lep.,  var.  brunnipes  Cr.     Kansas,  Lawrence;    August. 
New  to  the  Kansas  list. 

Psammophila  argentifrons  Cr.    Colorado,  Colorado  Springs;  August. 

communis  Cr.     Colorado,    Cheyenne  canon,   near  Colorado 

City;  July.    Manitou;  August, 
luctuosa  Sm.  Colorado,  Denver,  Buffalo,  and  Colorado  Springs; 

August. 
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Ammophila  aberti  Hald.     (Evidently  identical  with  yarrowi  Cr. ) .    Colorado, 
Colorado  Springs;  Aufi^ust 
extrematata  Cr.    Colorado,! Colorado  Springs;  Aiigust. 
gryphus  Sm.     (Probably  female  of  macra  Cr.)    Kansas,  Wich- 
ita; August.    New  to  the  Kansas  list, 
intercepta  Lep.    Kansas,  Lawrence;  August;  September.   Wich- 
ita; August, 
macra  Cr.     {FrohBhly  maXe of  gryphus  Sm,),    Colorado,  Chey- 
enne caiion,  near  Colorado  City;  July, 
pruinosa  Cr.    Colorado,  Denver;  August, 
vulgaris  Cr.     Colorado,  Cheyenne  caiion,  near  Colorado  City; 

July.    Colorado  Springs;  August, 
yarrowi  Cr.     (See  aberti  Hald.) 
Sceliphron  !  ^Pelopoeus)  cementarius]  Drury.    Kansas,  Lawrence;  June  and 
July,  entering  rooms.       ' 

Family  Ceropaudje. 
Priocnemis   fulvicomis  Cr.    Kansas,  Lawrence;  July;  August.    Wichita, 
August, 
nigripes  Cr.    Kansas,  Lawrence;  April. 

texanusCr.    Kansas,  Wichita;  Aug^t.    New  to  the  Kansas  list. 
Agenia  architecta  Say.    Kansas,  Lawrence;  May;  October.    Colorado,  (Col- 
orado Springs;  August. 
Ferreola  subviolaceus  Cr.    Colorado,  Colorado  Springs;  Augpast. 
Sophropompilus  ingenuus  Cr.    Colorado,  Colorado  Springs;  August. 

relativus  Fox.      Kansas,  Lawrence;  June.    New  to  the  Kan- 
sas list.  Colorado,  Colorado  Springs  and  Manitou ;  Aug^ust. 
Anoplius  fuligidus  Cr.    Colorado,  Colorado  Springs;  August. 

funereus  Lep.    Kansas,  Wichita;  August.    New  to  the  Kansas  list, 
marginatus  Say.    Kansas,  Lawrence;  June, 
tenebrosus  Cr.    Colorado,  Colorado  Springs;  August. 
Ceropales  fratema  Sm.    Kansas,  Lawrence;  June. 

Family  VESPiDiE. 
Vespa  diabolica  Sauss.    Colorado,  Green  Mountain  Falls;  Cheyenne  cafion 
and  Manitou;  July.    Denver  and  Buffalo;  August, 
germanica  Fab.    Kansas,  Lawrence;  May;  June,  twilight;  September, 
maculata  L.     Colorado,  Colorado  Springs ;  August.      Specimens  of 
this  species  and  of  vulgaris  L.,  collected  in  Venango  county,  Penn- 
sylvania, recall  episodes  of  my  early  attempts  at  collecting, 
occidentalia  Cr.    Kansas,  Lawrence;  August;  October.     Colorado, 
Manitou;  July. 
Polistes  aurifer  Sauss.    Colorado,  Colorado  Springs;  August, 
canadensis  L.    Kansas,  Lawrence;  July;  August, 
exclamans  Vr.    Kansas,  Lawrence;   May;  August;  November,  in- 
side windows.    Additions  to  the  Kansas  list. 
These  examples  agree  in  almost  every  particular  with  type  speci- 
men, which,  however,  lacks  antennsB.    The  antennal  joints  are 
reddish  brown  excepting  the  middle  of  the  fiagellum,  which  is 
infuseated,  jaiodm^^  ^^  ^hiB  upper  surface.    With  one  speci- 
men tiM  ^  ~  ~^uced  to  a  mere  vertical 
Um^  i^  "^nd  hind  coxs  are 
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almost  wholly  yellow,  at  least  without  distinct  separation  of 
two  oblique  baods.  This  form  resembles  very  closely  P,  wninar 
Beauv.t  collected  by  me  in  northern  Texas,  and  raiae»  a  ques' 
tion  whether  exclamana  is  not  indeed  af highly  colored  variety 
of  minor. 

Foliates  variatus  Cr,     Kanaaa,  Lawrence;  April  to  August. 
Polybia  Havitarsis  Sauss.     Color ado^  Manitou  and  Buffalo;  August. 

Family  Eumenid^c, 
Zethus  spinipes  Say.     Kansas,  Lawrence;  July.    New  to  the  Kansas  liatv 
Eumenes  coloradensis  Cr.     Colorado,  Colorado  Springes  and  Buffalo;  August. 

fratemuB  Say.     Kansas,  Lawrence;  July^ 
Nortonia  symmorpha  Sausa,     Kansas  *  Lawrence;  July. 
Odynerus  (Leionotus)  annulatus  Say.    Colorado,  Colorado  Springs;  Augiiat. 
anormisSay.    Kansas,  Lawrence;  May;  July;  August. 
leionotus  Vr     Kansas,  Lawrence;  July  (type).     Addi- 
tion to  the  Kansas  list. 
pedestna  Sauss,     Kansas,  Lawrence;  June. 
AnciBtrocerus  behrenaii  Cr,    Colorado,  Buffalo;  August, 

campestris  Sauaa.     Kansas,  Lawrence;  May.     One  specimeo 

lacks  yellow  apical  margin  on  third  abdominal  segment, 
capra  Sauss.     Kansas,  Lawrence;  data  missing.    New  to  the 

Kansas  list. 
catakillensts  Sauss.     Kansas,  Lawrence;  May;  July.     New  to 
Kansas  list.    The  specimen  collected  in  the  latter  month 
has  the  yellow  border  of  first  abdominal  segment  some- 
what enlarged  on  the  sides.    Colorado,  Denver;  August. 
Variety  a.     Colorado,  Colorado  Springs  and  Denver;  Au- 
gust.   Two  specimens  show  mutations  as  follows:   One 
with  oblique  yellow  line  connecting  with  the  border  on 
sides  of  the  second  abdominal  segment;  the  other  with 
small  disconnected  spots  instead  of  the  oblique  yellow 
line. 
In  studying  the  variations  of  color  markings  in  this  species, 
variety  d  was  identified  from  material  collected  by  my- 
self in  Venango  county,  Pennsylvania. 
All  of  the  above  examples  are  females, 
fulvipes  Sauss.    Kansas,    Lawrence;  August.    New  to  the 

Kansas  list, 
tenuatus,  n.  sp.     Colorado,  Denver;   August,  1906.     Type; 
one  female  specimen. 
Collected  with  catskillenais  Sauss.  and  other  varieties,  to 
which  it  bears  a  very  close  resemblance,  but  the  elon- 
gated thorax  of  this  specimen  presents  a  structural 
difference  of  sufficient  importance  to  entitle  the  insect 
to  recognition  as  a  distinct  species. 
Thorax  a  little  more  than  twice  as  long  as  the  greatest 
width  between  base  of  wings;    body  feebly  shining, 
black  with  yellow   marking^,   pubescence   extremely 
scanty,  fulvous  on  dorsum  of  thorax,  fuscous  on  front 
of  head  above  antennal  insertions,  otherwise  cinerons 
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and  generally  very  fine  and  short,  but  longer  on  cheeks, 
lateral  angles  of  metathorax,  and  basal  segment  of  ab- 
domen; punctures  on  head  small,  coarse  on  thorax,  and 
all  confluent;  abdomen  finely  and  rather  thickly  punc- 
tured. Flagellum  of  antennae  scarcely  tinged  with  ful- 
vous color  on  under  side  at  tip. 

Clypeus  equal  in  length  and  breadth,  lower  sides  oblique, 
extremity  subbidentate,  punctures  coarse  and  elongate, 
confluent,  upper  and  lower  edges  black,  yellow  inwardly 
except  a  large  central  black  space  which  extends  down- 
ward from  upper  edge,  gradually  increasing  in  width 
until  it  suddenly  terminates  with  two  incurved  margins 
meeting  in  a  point  below  the  middle. 

The  other  yellow  Ornamentation  are  as  follows:  Spot  at 
base  of  mandibles;  lower  surface  of  scape;  spot  on 
front  almost  between  antennal  insertions;  small  dash 
behind  the  upper  portion  of  each  eye;  upper  margin  of 
prothorax  narrowly  in  front  but  rather  broadly  out- 
wardly; tegulse  except  fulvous  spot  in  middle;  spot 
beneath  on  pleurae;  spot  on  each  side  of  scutellum,  and 
all  of  postscutellum  (which  is  rounded  behind ) ,  and  the 
apical  margins  of  five  abdominal  segments  above  and 
below,  with  an  apical  spot  on  upper  side  of  apex. 

The  first  abdominal  margin  is  abruptly  enlarged  on  sides 
and  very  narrow  beneath;  all  margins  on  the  upper  side 
are  more  or  less  sinuate  in  front,  and  together  with 
those  on  the  venter  curve  forwards  on  the  lateral  edges. 
The. second  to  fourth  ventral  margins  are  wide,  except- 
ing an  arcuate  constriction  on  fore  edge  near  each  side. 

Legs  yellow,  except  the  femora,  which  are  pale  only  at 
tip,  but  rather  obliquely  so  on  the  sides  of  the  anterior 
and  middle  pair,  and  all  the  tarsi  are  tinged  with  ful- 
vous; apical  spur  of  hind  tibiae  and  its  basal  area  black. 

Posterior  face  of  the  metathorax  dull,  very  faintly  striated, 
divided  by  a  median  carina  into  two  areas  which  are  en- 
closed by  a  ridge  with  a  protruding  blunt  angle  on  each 
side.  Abdomen  elongate,  first  segment  short  but  about 
as  wide  as  the  second;  the  transverse  groove  appears 
to  be  the  offset  of  a  carina.  The  black  areas  on  the 
upper  part  of  the  abdominal  segments,  and  the  dorsum 
of  thorax  where  not  rubbed,  apparently  owe  much  of 
their  subopaqueness  to  a  fine  poUinose  coating.  Wings 
dusky,  tinged  with  brown  along  fore  margin,  and  clouded 
apically. 

Length,  &5  mm. ;  wing,  7  mm. 

Symmorphus  walshianus  Sauss.     Kansas,  Lawrence;  June.     New  to  the 

Kansas  list. 
Monobia  qoadridens  L.    Kansas,  Lawrence;  July;  August. 
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Family  CiiRYSiDiDiE.  ^^^H 

ChrysiB  pattofii  Aaron.     Colorado,  Colorado  Springs;  August.  ^M 

He<lyehrum  obsoktum  Say.     Colorado,  Denver;  August 

violaceum  Brulle.     Colorado,  Colorado  Springs;  August. 

Family  BbthylidjE. 
Epyris  armiferE  Say.     Kansas,  Lawrence;  July.    New  to. the  Kansas  list. 

Family  MyzinidjG. 
Myzine  sexeincta  Fab.     Kansas^  Lawrence;  September.     Wichita;  August; 
September. 

Family  SCOUID^. 

Elia  plumipes  Drury,     Katisas,  Lawrence;  July, 

Family  Tifitud^e, 
Tiphia  inomata  Say,     Kansas,  Lawrence;  June, 

tarda  Say.     Kansas »  Lawrence;  June;  July*    New  to  the  Kansas  list. 

Family  MyhmosID^, 
Mynnosa  unicolor  Say.     Kansas,  Lawrence;  July, 

Family  MUTILUD^,  | 

TMutilta  omativentris  Cr.     Kansas,  Lawrence;  August. 
Timulla  calif ornica  Bad*    Colorado,  Colorado  Springs;  August. 
Sph^rophthalma  creusa  Cr.     Colorado,  Colorado  Springs,  August, 
quadrlguttata  Say,     Kansas,  Wichita;  August, 
sparsa  Fox.    Kansas,  Lawrence;  May,     New  to  the  Kansas 
^^-  Hst. 

^^B  vesta  Cr.     Colorado,  Colorado  Springs;  August, 

Family  Ponerid^, 
(In  this  and  the  following  three  families  the  determinationa  of  species 

and  forms  were  made  by  comparison  with  specimens  that  have  been  identified 

by  Prof.  W.  M.  Wheeler,  or  in  cases  where  this  course  was  not  possible,  the 

specimens  received  his  personal  attention. ) 

Froceratium  croceum  Roger.  Kansas,  Lawrence;  August,  a  single  male 
specimen;  **probabiy  this  species,"  according  to  Prof,  W.  M,  Wheeler, 
who  further  remarked:  '*This  is  an  extremely  rare  ant— with  the  excep- 
tion of  a  male  of  P.  crassieorne  in  my  collection,  the  only  known  male  of 
this  interesting  genus.  The  workers  are  yellow  and  live  in  small  colonied 
in  rotten  wood  in  rich  forests.''    New  to  the  Kansas  list. 

Family  MyrmicID^. 
Cremas togas ter  Uneolata  Say.    Kansas*  Lawrence;  April,  females  and  work- 
ers; June,  worker;  September,  male  and  females.    New 
to  the  Kansas  list. 
lineolata  Say^  subspecies  leeviuscula  Mayr.     Kansas,  Law- 
rence; October,  workers   under   bark    of  old  dead  eloa, 
Wichita;  April*  workers.     New  to  the  Kansas  list, 
Solenopsis  molesta   Say,    (  =  debilis  Mayr.),     Kansas,  Lawrence;  July,   fe- 
males and  workers;  August,  male.     New  to  the  Kansas  list. 
Colorado,  Denver;  August,  females. 
texana  Emery.    Kansas,  Lawrence;  June,  twilight,  female.    New 
to  the  Kansas  list. 
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Myrmecina  graminicola  Forster,  subspecies 'americana  Mayr.    Kansas,  Law- 
rence; September  and  October,  males.     New  to  the  Kansas  list. 
Monomorium  minutum  Mayr.,  var.  minimam  Buckley.    Kansas,  Lawrence; 

July,  and  July,  twilight,  workers.    New  to  the  Kansas  list. 
Myrmica  rubra  Linne.     Kansas,  Lawrence;  September.    New  to  the  Kansas 
list, 
rubra   Linne,   subspecies  brevinodis   Emery,  variety.    Colorado, 
Colorado  Springs;   April.     Professor  Wheeler  referred  to  the 
specimen  as  follows :  *'  It  seems  to  be  an  undersized  or  microfi^ne 
female." 
Stenamma  (Aphaenogaster)  tennesseense  Mayr.    Kansas,  Lawrence;  May, 

worker.    New  to  the  Kansas  list. 
Pogonomyrmex  occidentalis   Cresson.    Colorado,  Colorado  Springs;  April, 
workers. 

Family  DoLlCHODERlDiE. 
Dorymyrmex  pyramicus  Roger.    Colorado,  Colorado  Springs;  August,  males 

and  workers. 
Iridiomyrmex  analis  Andre,  variety.     Kansas,    Lawrence;  July,    worker. 
New  to  the  Kansas  list. 

Family  FoRMiciDiG. 
Camponotus  castaneus   Latreille,    subspecies  americanus   Mayr.    Kansas. 
New  to  the  Kansas  list, 
herculaneus  Linne,  subspecies  pennsylvanicus  De  Geer.    Kan- 
sas, Lawrence;  April,  worker;  July,  females  attended  by 
workers  emerging  from  sills  of  a  house,  and  female  in 
flight;  July,  at  night,  males;  June,  twilight,  also  July,  and 
July,  twilight,  minor  workers, 
marginatus  Latreille,  var.  minutus  Emery.    Kansas,  Lawrence; 
July,  twilight,   worker;   October,  workers.    New  to  the 
Kansas  list, 
marginatus  Latreille,  var.  nearcticus  Emery.    Kansas,  Law- 
rence; June,  female.     New  to  the  Kansas  list. 
Prenolepis  (Nylanderia)  imparls  Say.    Kansas,  Lawrence;  March  and  April, 

males.     New  to  the  Kansas  list. 
Lasius  interjectus  Mayr. .  Kansas,  Lawrence;  April,  workers.    New  to  the 
Kansas  list, 
niger  Linne,  var.  americanus  Emery.    Kansas,  Lawrence;  March,  fe- 
male; April,  male  and  female;  July,  and  July,  twilight,  and  Sep- 
tember, at  night,  males.    New  to  the  Kansas  list, 
niger  Linne,  var.  neoniger  Emery.    Colorado,  Denver;  August,  males, 

females  and  workers  issuing  from  cracks  in  slab  stone  walk, 
umbratus  Nylander,  variety.    Kansas,  Lawrence;  June,  female.   New 
to  the  Kansas  list. 
Formica  fusca  Linne,  var.  argentata  Wheeler.    Colorado,  Colorado  Springs; 
April  and  August,  workers.    Denver;  August,  workers, 
fusca  Linne,  var.  neoclara  Emery.     Colorado,  Colorado  Springs; 

April,  workers.    Denver;  August,  workers, 
fusca  Linne,  var.  subaericea  Say.    Kansas,  Lawrence;  July,  male. 
New  to  the  Kansas  list.    Colorado,  Denver;  August,  males. 
-19 
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Fdnniea  fosca  Linne,  Bubspedas  subpolita  Mayr.    KaiiBas,  Lawrence;  July, 
female.    New  to  the  Kanaas  list. 
■ehaafoBsi  Mayr.     Kansas,  Lawr«iee;  July,  female.    New  to  the 
Kansas  list. 

Family  Pelbcinidje. 
Peleeinus  polytorator  Dmiy.    |[ansae,  Lawrence;  July;  Au^rust.    Coknmdo, 
Denver;  August. 

Family  Frogtotbypidje. 

Ptoctotrypes  belfragel  Asti.    Kansas,  Lawrence;  November.    New  to  the 
Kansas  list, 
candatos  Say.    Kansas,  Lawrence;  October, 
pallidas  Say.    Kansas,  Lawrence;  August, 
terminalis  Ash.    Kansas,  Lawrence;  June.    New  to  the  Kan- 
sas list. 

Family  Bblytidjb. 
Zelotypa  texana  Ash.    Kansas,  Lawrence;  ApriL    New  to  the  Kansas  list. 
Pftntoclis  analis  Ash.    Kansas,  Lawrence;  July.    New  to  the  Kansas  list. 

Family  Diapbiidje. 
Spilomicms  atropetiolatas  Ash.    Colorado,  Denver;  August. 

Family  Sgbuonidje. 
Prosacantha  punetiventris  Ash.    Kansas,  Lawrence;  ApriL    New  to  the 
Kanwas  list. 

Fkmily  FiGrriDJB. 

Aspioera  albihirta  Ash.  Kansas,  Lawrence;  June,  twilight,  and  at  nifirht. 
New  to  the  Kansas  list. 

Family  Chalcididje. 

Chalcis  flavipes  Fab.  (=ovata  Say).    Kansas,  Lawrence;  November. 

Spilochalcis  torvina  Cr.  Kansas,  Lawrence;  October.  Colorado,  Colorado 
Springs;  August. 

Haltichella  onatas  Wk.  Kansas,  Lawrence.  (Name  erroneously  spelled 
ovatua  in  Trans.  Kan.  Acad.  Sci.,  vol.  XXI,  pt.  I,  p.  160,  where  an  ac- 
count is  given  of  the  breeding  of  the  species  from  section  of  elm  tree 
infested  by  Magdalis  armicollis  Say.  Specimen  emerged  in  May,  1905, 
from  section  of  tree  kept  in  breeding-cage  since  the  preceding  Septem- 
ber.)   Determined  by  Dr.  W.  H.  Ashmead.    New  to  the  Kansas  list. 

Family  Eurytomidje. 
Eurytoma  crassineura  Ash.    Colorado,  Colorado  Springy;  August, 
magdalidis  Ash.    Colorado,  Colorado  Springs;  August. 

Family  PERiLAMPiDiE. 

Perilampus  platygasfer  Say.  Kansas,  Wichita;  September,  by  sweeping  in 
vineyard.    Colorado,  Colorado  Springs;   August. 

Family  EucHARiDiE. 
Orasema  coloradensis  Ash.    Kansas,  Lawrence;  August,  twilight.    New  to 
the  Kansas  list. 
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Family  ICHNEUMONiDiE. 
Obba  (Ichneumon)  orpheus  Cr.    Colorado,  Denver;  August. 
Ichneumon  animosus  Cr.,  var.  rubellus  Cr.     Colorado,  Colorado  Springs; 
August, 
grotei  Cr.    Colorado,  Denver;  August. 

pedalis  Cr.    Colorado,  Denver;  August,  including  color  varieties 
either  with  black  or  reddish  tarsi  of  posterior  legs. 
Cratichneumon  azotus  Cr.    Colorado,  Denver;  August. 

extrematatis  Cr.    Kansas,  Lawrence;  May;  October.    New 
to  the  Kansas  list. 
Barichneumon  paratus  Say.    Kansas,  Lawrence;  July,  twilight. 
Stiboscopus  oryxicomis  Vr.    Kansas,  Lawrence;  July  (type and  homotype); 

July,  twilight.    Addition  to  the  Kansas  list. 
Diaglypta  manitouensis  Vr.    Colorado,  Manitou  6629  feet;  Aug^t  (type). 
Pezomachus  alogus  Vr.    Kansas,  Lawrence;   May,  at  electric  light  (type). 

Addition  to  the  Kansas  list 
Cryptus  albi tarsus  Cr.      Kansas,  Lawrence;   May,  at  night.      New  to  the 

Kansas  list. 
Lampronota  amphimilsena  Walsh.    Colorado,  Denver;  August, 
pleuralis  Cr.    Colorado,  Colorado  Springs;  August. 
Harrimaniella  pseneimitatrix  Vr.    Kansas,  Lawrence;  October  (metatype); 
October  and  November  ( homo- topoty pes).      Addition  to  the  Kansas  list. 
Thalessa  lunator  Fab.    Kansas,  Lawrence;    May,  a  small-sized  female  hov- 
ering around  a  partly  dead  soft  maple  tree;   males  and  females  on  dying 
box-elder,  the  females  ovipositing. 
Ephialtes  pygmseus  Walsh.      Kansas,  Lawrence;    October.      New  to  the 

Kansas  list. 
Pimpla  annulipes  Br.    Kansas,  Lawrence;  April;   May;  June;  August;  Au- 
gust, at  night;  October, 
conquisitor  Say.    Kansas,  Lawrence;  October, 
inquisitor  Say.    Kansas,  Lawrence;    May.    New  to  the  Kansas  list, 

Colorado,  Denver  and  Colorado  Springs;  August, 
parvialba  Vr.    Kansas,  Lawrence;    June,  twilight  (type).     Addi- 
tion to  the  Kansas  list. 
Glypta  aprilis  Br.     Kansas,  Lawrence;  April  23,  1892  (type).      Addition  to 

the  Kansas  list. 
Callidiotes  kansensis  Brues.      Kansas,  Lawrence;    July,  twilight  (type). 

Addition  to  the  Kansas  list. 
Scopiorus  monticola  Brues.      Colorado,  Colorado  Springs;    August  (type). 
Sychoportus  tuckeri  Vr.    Kansas,  Lawrence;  August  (type) ;  May,  at  night 

(metatype).    Addition  to  the  Kansas  list. 
Bassus  Isetatarius  Fab.    Kansas,  Lawrence;  June;  June,  twilight. 
Syrphoctonus  maculifrons  Cr.    Colorado,  Denver  and  Colorado  Springs;  Au- 
gust. 
Stenomacrus  hastatus  Davis.    Colorado,  Tabemash;  August. 
Metacoelus  Isevis  Cr.    Colorado,  Colorado  Springs;  August. 
Ophion  bilineatum  Say.    Kansas,  Lawrence;  March;  March,  at  night;  April; 
May;  May,  at  night,  and  at  electric  light;  June;  August, 
idoneum  Vr.    Kansas,  Lawrence;  April  (metatype) ;  March;  April, 
at  night;  May;  May,  at  night  (homo-topotypes).    Addition  to  the 
Kansas  list. 
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Ophion  purgratuin   Say.    Kansas,   Lawrence;  June;  June,  at  night;  July, 

twilight.    Colorado,  Colorado  Springs;  August. 
Campoplex  villosus  Norton.    Kansas,  Lawrence;  data  missing.     New  to  the 

Kansas  list. 
Amorphota  augusta  Vr.     Kansas,  Lawrence;  August  (type  and  homo-para- 
type).    Addition  to  the  Kansas  list, 
nocturna  Vr.    Kansas,  Lawrence;  May,  at  night  (type).     Addi- 
tion to  the  Kansas  list, 
psenexareolata  Vr.    Kansas,  Lawrence;  August  (type);   June; 
June,  twilight;  July;  August  ( homo- topotypes) .    Addition  to 
the  Kansas  list, 
perrivalis  Vr.     Kansas,   L&wrence;   August  (types);   May  and 
July  (paratypes);  June,  twilight.    Addition  to  the  Kansas 
list.     Colorado,  Denver;  Aug^t. 
Angitia  autumnalis  Vr.    Kansas,  Lawrence;  September  (type).    Addition 

to  the  Kansas  list. 
Idechthis  biconjugatus  Vr.    Kansas,  Lawrence;  May,  at  night  (type).    Ad- 
dition to  the  Kansas  list, 
lachnoscopus  tseniatus  Vr.     Kansas,  Lawrence;  July  (type).    Addition  to 

the  Kansas  list. 
Linmeria  flavicincta  Ash.    Colorado,  Denver;  August. 

lawrencei  Vr.    Kansas,  Lawrence;  May,  at  night  (type).  Wichita; 

April  (homotypes).    Addition  to  the  Kansas  list, 
perdistincta  Vr.      Kansas,  Lawrence;   August  (type);   April,  at 
night;  August  (metatypes);  June,  twilight,  and  at  night;  July; 
August;   August,  twilight  (homo-topotypes).     Wichita,   Sep- 
tember (homotype).    Addition  to  the  Kansas  list.    Colorado, 
Denver;  March,  in  window;  April,  commonly  taken  by  sweep- 
in  grass;  August,  scarce, 
tibiator  Or.,  var.    Colorado,  Denver  and  Colorado  Springs;  August, 
virgilis  Vr.     Kansas,  Lawrence;   May,  at  night  (type).     Addition 
to  the  Kansas  list. 
Paniscus  geminatus  Say.    Kansas,    Lawrence;    April,    at  night;    May,   at 

night;  June;  July,  at  night.     Wichita;   May. 
Ceratosoma  fasciata  Cr.     Kansas,  Lawrence;  August.     New  to  the  Kansas 

list. 
Mesochrus  noctivagus  Vr.     Kansas,  Lawrence;  May,  at  night  (type).     Ad- 
dition to  the  Kansas  list. 
Porizon  canaliculatus  Vr.     Colorado,  Tabemash;  August. 
Thersilochus  mimeticus  Vr.     Kansas,  Wichita;  September,  1895,  in  vineyard 
(type).     Addition  to  the  Kansas  list, 
quintilis  Vr.     Kansas,  Lawrence;  July  (type).     Addition  to  the 
Kansas  list. 
Pristomerus  appalachianus  Vr.     Kansas,  Wichita;  September,  1895,  in  vine- 
yard (male  type).     Addition  to  the  Kansas  list, 
appalachianus  Vr..   var.   dorsocastaneous  Vr.    Kansas,    Law- 
rence; August  (male  and  female  types  and  homo-topotype) . 
Addition  to  the  Kansas  list. 


Biological  Papers, 


298 


Family  AlysiiDjE. 
CEnonogastra  microrhopalse  Ash,    Kansas,  Lawrence;  July,  twilight.    New 

to  the  Kar^eas  liBt 
Aphsereta  delosa  Vr.     Kansas,   Lawrence;  Auguat  (cotypes.    paratype  and 
homo- topo types) ;   June,    twilig^ht;    August,    twilight    (meta- 
types) ;  July,  twilight*     Addition  to  the  Kansas  iisL 
subtricarinata  Vr.    Kansas,  Lawrence;  August  (type);  May^  at 
night  (paratype) .     Addition  to  the  Kansas  list, 
Diuotrema  signifrona  Vr.     Kansas,  Lawrence;  June,  at  night  (type).     Ad- 
dition to  the  Kansas  Hat. 
Aapi lota  Columbiana  Vr.    Kansas,  Lawrence;  August  (type).    Addition  to 
the  Kansas  list. 

Family  Bragontdje, 
Lysiphlebus  succineus  Vr>    Kansaa^    Lawrence;  August    (type).     Addition 

to  the  Kansas  list, 
Meteorus  noctivagus  Vr,     Kansas,  Lawrence;  May,  at  night  (type).     Addi- 
tion to  the  Kansas  list,  » 
relativus  Vr,     Kansas,  Lawrence;  September,  1902,  appearing  in 
H                    breeding -cage  containing  both  larvie  and  pupse  of  MalacosQma 
^                     disstria  Hubn.   (type  and  homo-topotypes).     Addition  to  th# 
Kansas  list. 
Macrocentrua  atriceps  Cr.    Eansaa,  Lawrence;  August.    New  to  the  Kan* 
sas  hst, 
delicatus  Cr,    Kansas,  Lawrence:  August.     Now  to  the  Kan- 
sas list. 
Zele  crasBicalcaratus  Vr.    Kansas,  Lawrence;  August  (type  and  bomo-topO' 
type);    May;   July;   July,  twihgbt  ( homo- 1 opo types).     Addition  to  the 
Kansas  list. 
Cenoccelius  potitifrons  Vr,      Kansas*    Lawrence ;   June,   1892,    collected  in 

timber  along  Kansas  river  (type).     Addition  to  the  Kansas  list, 
Bracbistes  nocturnui  Vr.    Kansas,  Lawrence;  May,  at  night  (type).    Addi* 

tion  to  the  Kansas  list. 
Calyptus  (Brachist*^)  rotundiceps  Cr.  Kansas,  Lawrence;  September  26, 
1904»  in  company  with  Melanobracon  ulvtieola  Vr.  (see  notes  quoted  after 
this  name).  Other  specimens  emerged  during  the  following  spring  from 
April  13  to  May  24,  from  sections  of  elm  tree  kept  in  breed ing^eage. 
New  to  the  Kansas  list 
Chelonus  sericeus  Say.    Colorado,  Colorado  Springs;  August. 

texanusCr,    Kansas,  Wichita;  September,  1895,  on  farm  near  city, 
and  taken  by  sweeping  inalough-grass  in  timber  along  Arkansas 
river.     New  to  the  Kansas  list. 
Agathis  media  Cr.     Kansas,  Wichita;  September.     New  to  the  Kansas  list. 
C'Olorado,  Garden  of  the  Gods^  near  Colorado  City;  July.     Colo- 
rado Springs ;  August, 
vulgaris  Cr.    Colorado,  Colorado  Springs;  July  and  August. 
Crasiomicfodus  divisus  Cr.    Kansas,  Wichita;  September,  1895,  in  vineyard. 
New  to  the  Kansas  list, 
fulvescens  Cr.    Colorado*  Colorado  Springs;  August* 
medius  Cr.     Colorado,  Colorado  Springs;  August, 
nigrieaydus  Vr.    Colorado,  Colorado  Springs;  August  (typ  , 
paratype  and  homo-topotv 
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Microdas  caetaneictnctus  Vr,     Kanaaef  Lawrence;  August  (type). 

tto  the  Kansas  list, 
pimploidee  Vr>    Kansas,  Lawrence;  August  (type  and  homo-topo^ 
type);  September  (homcntopotype).    Addition  to  the   Kana^ 
liat 
wichitaenais  Vr.    Kansas^  Wichita;  September,  1395,  in  vinejard 
(type  and  home*topotype)^    Addition  to  the  Kansas  Uat. 
Cardio4:hi1efl  explorator  Say.     Colorado,  Colorado  Springs;  August. 
Apanteles  congregatus  Say,     Kansas,  Lawrence;  June^  bred  from  unknown 
hoBt  on  blade  of  grass.    New  to  ^e  Kansas  list 
eoDgregaLtam  Say,  var.  hemOencsB  Rfl^.    Kansas,  Lawrence;  No- 
▼ember,  bred  from  cocoon  mass  on  willow  leaf.    New  to  the 
Kansas  list 
ensiger  Say.    Kansas,  Lawrence;  July,  twilight.    New  to  the 

Kansas  list, 
xylina  Say.    Kansas,  Lawrence;  August.    New  to  the  KansnB 
list. 
Fseodapanteles  bisstigmata'  Say.    Kansas,  Lawrence;  Aogoat.    New  to  tiie 

Kansas  list 
Mk^ogaster  tuckeri  Vr.    Kansas,  Lawrence;  June  (type).    Additioii  totiie 

Kansas  list 
Ificroplitis  croceipes  Gr.    Kansas,  Wichita;  September,  1895,  swept  from 

peanut  vines.    New  to  the  Kansas  list 
Biosteres  indotatus  Vr.    Kansas,  Lawrence;  August  (type  and  homo*topo- 

types).    Addition  to  the  Kansas  list 
Diachasma  appalachicola  Vr.    Kansas,  Lawrence;  July  (type).     Additioii 
to  the  Kansas  list 
secunda  Vr.    Kansas,  Lawrence;  July  (type).    Addition  to  the 
Kansas  list. 
Opius  aberrans  Vr.    Kansas,  Lawrence;  August  (type,  paratjrpe  and  homo- 
topotypes) .    Addition  to  the  Kansas  list, 
basiniger  Vr.    Kansas,  Lawrence;  July  (type):  June,  twilight  (meta> 

tjrpe).    Addition  to  the  Kansas  list, 
luteiceps  Vr.    Kansas,  Lawrence;  August  (type).     Addition  to  the 

Kansas  list, 
nigrocastaneus  Vr.    Kansas,  Lawrence;  July  (type).    August,  twi- 
light (metatype);  July  (homo-topotype,  having  dorsum  of  thorax 
wholly  brownish  between  parapsidal  grooves).     Addition  to  the 
Kansas  list. 
Iphiaulax  rugator  Say.    Kansas,  Lawrence;  Aug^ust.     New  to  the  Kansas 

Hst 
Melanobracon  ulmicola  Vr.    Kansas,  Lawrence. 

Notes  concerning  the  capture  of  this  species  were  published  in  Trans. 
Kan.  Acad.  Sci.,  vol.  XXI,  pt.  I,  p.  160,  to  this  effect:  "Males  and 
females  flying  about  and  alighting  on  bark  of  infested  portions  of  elm 
tree  later  cut  into  sections  for  breeding  purposes,  September  26, 1904, 
the  female  probing  with  the  ovipositor  into  the  cracks  of  the  bark  and 
holes  of  Magdalia  armicollia  Say,  whose  larvae  abounded  beneath  the 
bark;  other  specimens  emerged  during  the  following  May  from  sec- 
tions of  the  tree  kept  in  breeding-cage.  Regarding  the  naming  of 
these  parasites,  Mr.  H.  L.  Viereck,  to  whom  a  pair  of  specimens  was 
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submitted  for  study,  wrote  as  follows:  'This  appears  to  be  a  new 
species  and  one  that  has  been  confused  with  simplex.  I  propose  to 
call  it  ulmicola.* **  Further  captures  were  made  at  random  In  May. 
(Metatype  and  homo-topotypes.)    Addition  to  the  Kansas  list. 

Microbracon  sulcifrons  Ash.    Colorado,  Colorado  Springfs;  August. 
Bracon  kansensis  Vr.    Kansas,  Wichita;  September,  1895,  in  vineyard  (type). 
Addition  to  the  Kansas  list, 
piceiceps  Vr.    Kansas,  Lawrence;  data  missing  (type).    Addition  to 

the  Kansas  list, 
milliter  Say,  var.  xanthostig^ma  Cr.    Kansas,  Lawrence;  April;  Au- 
gust.   Colorado,  Colorado  Springs;  August. 
Rhogas  intermedins  Cr.    Kansas,  Lawrence;  May,  at  night;  August.    Also 
a  variety  taken  in  July  and  August.    Colorado,  Colorado  Springs; 
August, 
melanothorax  Vr.    Kansas,  Lawrence.;  August  (type) .    Addition  to 

the  Kansas  list, 
terminalis  Cr.    Kansas,  Lawrence;  May,  at  electric  light,  and  at 
night;  June,  twilight,  and  at  electric  light;  July,  at  electric  light; 
October. 
Hedysomus  wichitus  Vr.    Kansas,  Lawrence;  August,  twilight  (type).    Ad- 
dition to  the  Kansas  list. 
Hormiopterus  claripennis  Brues.    Kansas,  Lawrence;    September  (type). 

Addition  to  the  Kansas  list. 
Phsenodus  caddous  Vr.    Kansas,  Lawrence;  June,  twilight  (type).    Addition 

to  the  Kansas  list. 
Spathius  simillimus  Ash.  Kansas,  Lawrence;  associated  with  M0kino6ra«on 
ulmicola  Vr.  (see  reference  and  notes  after  this  name);  specimens 
emerged  April  8  to  May  29,  1905,  from  sections  of  elm  tree  kept  in  breed- 
ing-cage. Doctor  Ashmead,  who  determined  the  species,  added  the  fol- 
lowing remark:    "All  Spathius  are  parasitic  on  Coleoptera." 

Family  SlRlciDiC. 
(Mr.  H.  L.  Viereck,  in  reporting  upon  the  Siricoidea  and  Tenthredinoidea 

submitted  to  him,  acknowledges  the  assistance  of  Dr.  A.  D.  MacGillivray.) 

Sirex  flavicornis  Fab.  Colorado,  Manitou;  July.  Denver  and  Tabemash; 
August. 

Paururus  nigricomis  Fab.  Kansas,  Lawrence;  October.  New  to  the  Kan- 
sas list. 

Tremex  columba  L.  Kansas,  Lawrence;  September  24,  1904,  one  female 
found  dead  with  ovipositor  stuck  fast  in  bark  of  elm  tree;  October.  Colo- 
rado, Denver;  August. 

Family  Cbphidje. 

Cephus trimaculatus Say.  Kansas,  Lawrence;  May.  (Det.  by  H.  E.  Burke.) 
New  to  the  Kansas  list. 

Family  Xyeudje. 

Macroxyela  ferruginea  Say.    Kansas,  Lawrence;  April. 

Family  Htlotomidje. 
Schizocera  zabriskii  Ash.    Kansas,  Lawrence;  August.    New  to  the  Kan* 

sas  list. 
Hylotoma  miniata  Klug.    Kansas,  Lawrence;  Jmia.    M«ir  to  the  Kansas  list. 
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Family  Pterygophoridj^i. 
.lis  Say.     Kansas,  Lawrence;  June;  Jime^  twil^ht:  July; 

Family  SELANDRiiDiE, 
Bknnacsi^pft  pygniiea  Say,    Kansai,  Lawrence;  June*    New  to  the  Kmaamm 

Hit. 
Endelomyia  tobsb  Har.     Kansas,  Lawrence;  April;  May,   €ti  rose  bushes. 

New  to  the  Kansas  list 

Family  Nematidve, 

Gymnonychoa  appendiculatua  Htg-.     Colorado,  Colorado  Springs;    AtiguaU 
Pteronua  latus  Mar*    Kansas,  Lawrence;  May,     New  to  the  Kansaa  List. 

Ri€ndicuB  WaUh.    Colorado,  Colorado  Springs;  Aug^iat,     (Per&on- 
ally  determined  by  Dr.  A*  D*  MacGillivray,) 

Family  TENTHREDtNiD^ 
Dolerus  aprilie  Nor.     Kaneaa,  Lawrence;  May* 

bicolor  Bvr*    Kansas,  Lawrence;  April. 
Emphytua  apertus  Nor.      Kansas,  Lawrence;  August,     New  to  the  Kanams 

list. 
Macro  p  by  a  tibia  tor  Nor.     Kansas^  Lawrence;  April 

Tenthredo  variegata  Nor.     Kanaas,  Lawrence;  May.    New  to  the  Kanaaa 
liat 

Family  Cimbicid^e. 

Zarea  americana  Cr.     Kansas,  Lawrence;  April. 
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Tabulated  Summary  of  Families  and  Species,  Including  Varieties. 


Namb  of  Family. 

Total 
number 

of 
species. 

Species 
taken  in 
Kansas. 

Species 
new  to 
K  annas. 

Species 
taken  in 
Colorado. 

Species 
Ukenin 
both  Kan- 
sas and 
Cotorada 

Apidse 

1 

12 

12 

4 

1 

11 
3 
5 

»; 

6 

7 
8 
4 
5 
5 
2 
1 
1 

17 

12 
9 

16 
3 
1 
1 
1 
2 
1 
6 
1 

10 
2 

14 
1 
4 
2 
1 
1 
1 
8 
2 
1 
1 

52 
5 

48 
3 
1 
1 
2 
1 
2 
8 
5 
1 

1 
5 
8 
3 
1 
2 

1 

8 
9 

1 

1 

Bombidse 

1 

Anthophoridse 

i" 

Nomac  idse 

Ceratinidse. 

Meffachilidse  

1 

9 
3 
4 
8 

StelidsB 

Panurgidse 

1 

11 
1 
4 
5 
8 
2 
8 
4 
1 
1 
1 
9 
8 
6 
12 

Andrenidae 

Oxybelidse 

6 

2 

Crabronidse 

4 
4 

1 
2 

1 
2 
2 

1 
1 

Pemphredonidse 

Bembecidse 

1 

Larridse 

1 

Philanihidae 

Trypoxylidae 

2 

Melnnidse 

Nyssonidse 

Stizidse   

SphecidsB 

3 
3 
1 
6 

8 
6 
5 
6 
3 

Ceropalidse 

2 

Vespidae 

1 

Eumenidse 

1 

Chrysididse 

Bethylidae.. 

11 

1 

Myzinidse 

Scoliidae 

Tiphiidae 

1 

Myrmosidse 

Mutiliidse 

1 
1 
8 
1 
10 

8 

Poneridse    

MvrmicidsB 

3 

1 
4 

1 

Dolichoderidse 

FormicidfiB         

1 

PelecinidsB  

Proctotrypidae 

2 
2 

Belytidse 

Diapriidse 

1 

Scelionidse 

1 

1 
1 

Fif^itidse 

Chalcididse 

1 
2 

1 

1 

Eury  torn  idle 

Perilamoida' 

37 
41 

1 

Eucharid;!^  * 

1 
29 

5 
37 

1 
1 

IchneufnotiidSB 

19 

4 

Alysiidse 

Braconidse 

10 
2 

3 

Siricidse 

1 

Ceohidae 

Xyelidse    

Hylotomidae — 

PtervcroohoridaB 

2 

Selandriidse   

2 

1 
2 

Nematidse 

2 

Tent  hrp(JinidBe 

CimbicidsB    

Totals  (56  families)  ....,, 

337 

-J^ 

n 

296  Kamas  Academy  of  Seienee. 

U8T  OP  DIPTBRA. 

Attention  is  oalled  to  the  tabalated  Bammary  which  appeare  at 
the  end  of  this  list  and  gives  a  comparative  disposal  of  the  namber 
of  species  with  reference  to  families.    The  names  of  thirty-six 
species  are  reported  as  new  to  the  Kansas  lists.    This  namber 
includes  ten  new  species  in  the  following  families :  Ohironomidc^ 
five  named  and  described  by  O.  A.  Johannsen  (not  ooanting  a 
change  of  name) ;  CecidomyiidsB,  three  by  E.  P.  Felt  (MS.  names); 
Asilidsd,  one  by  J.  S.  Hine;  and  HelomyzidsB,  one  Iqr  myaelf  (de- 
scription herewith  incorporated).    From  the  Colorado  material, 
one  new  species  in  the  family  TrypetidsB  has  been  described  by  E. 
T.  Cresson,  jr.,  and  two  new  species  in  the  family  Oscinid»  are 
based  npon  my  own  descriptions. 

Through  the  courtesy  of  Dr.  L.  O.  Howard,  chief  of  the  Boreaa 
of  Entomology,  United  States  Department  of  Agriculture,  Wash- 
ington, D.  C  I  have  been  afiForded  the  very  helpful  services  of 
Mr.  D.  W.  Coquillett  in  the  identification  of  several  species.  Mr. 
E.  T.  Cresson,  jr.,  has  also  helped  me  through  difficulties  attending 
the  determination  of  species  in  the  families  MuscidsB,  Borboridse, 
OrtalidsB,  TrypetidsB,  and  EphydridsB.  Other  acknowledgments  of 
assistance  are  made  in  the  proper  places. 

Tde  plan  of  systematic  arrangement  herein  employed  is  the  same 
as  was  used  in  my  previous  paper  treating  of  the  Diptera. 

Family  TiPULlDiE. 
(Valuable  aid  in  the  identification  of  species  in  this  family  has  been  c^en- 
erously  rendered  by  Mr.  R.  W.  Doane.) 
Rhipidia  domestica  0.  S.    Kansas,  Lawrence;  September,  at  nig^ht    New 

to  the  Kansas  list. 
Dicranomyia  duplicata  Doane.    Colorado,  Colorado  Springy;  August. 
Dicranoptycha  sobrina  0.  S.    Kansas,  Lawrence;  June. 
Erioptera  caloptera  Say.    Kansas,  Lawrence;  May.    New  to  the  Kansas  list, 
septemtrionalis  0.  S.    Kansas,  Lawrence;  August.    New  to  the 
Kansas  list. 
Helobia  hybrida  Meig.    Kansas,  Lawrence;   October.    Colorado,  Denver; 

April,  swept  from  grass  on  lawn. 
Gnophomyia  tristissima  0.  S.    Kansas,  Lawrence;  May. 
Trichocera  bimacula  Wk.    Kansas,  Lawrence;  January  2, 1907,  a  mild  (temp. 
bl°) ,  damp  and  cloudy  day  which  occasioned  the  appearance  of  swarms  of 
these  flies  hovering  in  the  air.     New  to  the  Kansas  list. 
Pachyrhina  incurva  Lw.    Kansas,  Lawrence;  June,  twilight.    New  to  the 
Kansas  list, 
macrocera  Lw.    Kansas,  Lawrence;  May.    New  to  the  Kansas 

list, 
polymera  Lw.    Kansas,  Lawrence;  June.    New  to  the  Kansas 
list. 
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Tipula  angfustipennis  Lw.    Colorado,  Denver;  April 

bella  Lw.  Kansas,  Lawrence;  July;  September.  New  to  the  Kan- 
sas list. 

bicomis  Lw.    Kansas,  Lawrence;  May.    New  to  the  Kansas  list. 

inermis  Doane.  Kansas,  Lawrence;  May,  at  night,  and  attracted  by 
light  in  house;  June,  at  night.    New  to  the  Kansas  list. 

Family  CHiRONOMiDiC. 
(Prof.  0.  A.  Johannsen  has  not  only  given  great  help  in  the  specific  de- 
terminations, but  has  named  and  described  new  species  from  specimens  col- 
lected by  me.    His  system  of  arrangement  and  nomenclature  is  followed.) 
Culicoides  (Ceratopogon)  guttipennis  Coq.    Kansas,  Lawrence;  May.    This 
name  determined  as  "probably,  specimen  defective."    New  to  the  Kan- 
sas list. 
Bezzia  elegantula  Joh.     (Described  in  K.  U.  Sci.  Bull.,  vol.  IV,  p.  109.) 
Kansas,  Lawrence;  July,  at  electric  light  on  bridge  across  Kansas  river 
(type) .    Addition  to  the  Kansas  list. 
Tanypus  ( Ablabesmy ia)  aureus  Joh.    ( K.  U.  Sci.  Bull. ,  vol.  IV,  p.  110. )    Kan- 
sas, Lawrence;  July,  at  electric  light  on  bridge 
across  Kansas  river  (type).    Addition  to  the  Kan- 
sas list, 
monilis  L.    Kansas,  Lawrence;  July,  at  electric  light 
on  Kansas  river  bridge. 
Chironomus  aberrans  Joh.    Kansas,  Lawrence;  July.    New  to  the  Kansas 
.list, 
flaviventris  Joh.     (K.  U.  Sci.  Bull.,  vol.  IV,  p.  111.)     Kansas, 
Lawrence;  July,  at  electric  light  on  bridge  across  Kansas 
river  (types) .     Addition  to  the  Kansas  list, 
halteralis  Coq.     Kansas,  Lawrence;  April,  at  night, 
lucifer  Joh.     (K.  U.  Sci.  Bull.,  vol.  IV,  p.  110.)    Kansas,  Law- 
rence; July,  taken  at  electric  light  on  bridge  across  Kansas 
river  (types).    Addition  to  the  Kansas  list, 
needhamii  Joh.     (N.  Y.  State  Mus.  Bull.,  124.  p.  278).    New 
name  for  species  listed  as  C.  scaUsnua  Schrank,  var.,  in 
Trans.  Kan.  Acad.  Sci. ,  vol.  XX,  pt.  II,  p.  197,  and  inK  U.  Sci. 
Bull.,  vol.  IV,  p.  86.     Being  merely  a  change  of  names,  no 
addition  is  made  to  the  Kansas  list.    Kansas,  Lawrence; 
June,  twilight  (metatype). 
nigricans  Joh.    Colorado,  Denver;  August, 
riparius  Meig.     "Defective  specimen,  but  probably  this  spe- 
cies," according  to  Professor  Johannsen.    Colorado,  Taber- 
nash;  August, 
similis  Joh.    Professor  Johannsen  reported  on  this  as  "Defect- 
ive specimen,  may  be  same  as  simUia.**    Colorado,  Taber- 
nash;  August. 
Camptocladius    (Chironomus)   aterrimus  Meig.    Kansas,    Lawrence;  July, 

twilight.    New  to  the  Kansas  list. 
Psectrocladius  aureus  Joh.      (N.  Y.  State  Mus.  Bull.,  124,  p.  283.)    Kansas, 
Lawrence;  July  (type).    Addition  to  the  Kansas  list. 
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Metriocnemus  exagitaris  Joh.     (K.  U.  Sci,  Bull,  vol.  IV,  p*  112.)     Kansas. 

Lawreuce;   Mareh;   April;   April,   at  night   (melatjpes).     New    to   the 

Kansas  list. 
Tanytarstia  obediens  Joh.    Colorado,  Colorado  Springs;  Aug'ust. 

Family  MvcETOPHiLiDiE, 
Macrocera  mconeinna  Lw.    Colorado,  Tabernash;  Aug'ust. 

Family  Cecidomyiidje, 
Leetremia  kantensia  Felti  n*  ap.     Kansas,  Lawrence;  May.    Additioii  Co  the 
f  Kansas  list. 

1  leticopha&a  Meig.     Kansas.  Lawrence;  August.     (Det.  by  O.  A. 

L  Johannsen.)     New  to  the  Kansas  list. 

P  vemalis  Felt,  n,  ap.,    Kansas,  Wichita,   April.    Addition  to  the 

Kansas  iist* 
Forrieondyla  tuekeri  Felt,  n.  sp.     Kansas,  Lawrence;  August.    AdcUtioii  to 
the  Kansas  list. 

Family  Bibionid.^. 

Bibio  albipennls  Say.    Kansas,  Lawrence;  May.     (A  single  female  speci- 
*,  men  determiQed  by  W.  A*  Hooker,) 

Family  Therevidje. 
Psilocephala  atdrichi  Coq,    Colorado,  Denver;  August  i 

Family  AsiLlD^. 
Erax  varipes  WilL    Colorado,  Denver;  August.     (Det.  by  J.  S.  Hine.) 
Philonieus  rufipennis  Hine.     (Ohio  Nat.,  vol.  VI L  p.  117.)  '  Kansas,  Law* 
rence;  May  and  June  (cotypes.)     Addition  to  the  Kansas  list. 

Family  EMPiDiDiC. 

Tachydromia  inusta  Mel.  Colorado,  Manltou;  August.  The  following  re- 
marks by  Prof.  A.  L.  Melander,  who  identified  the  specimens  mentioned 
in  K.  U.  Sci.  Bull ,  vol.  IV,  p.  96,  precludes  any  further  question  coo- 
cerning  the  determination:  **I  have  carefully  compared  the  specimens  of 
Tacky peza  {Tachydromia)  inusta  with  the  type  series.  Your  specimens 
are  remarkably  constant  in  their  light  color,  but  in  the  absence  of  any 
definite  characters  other  wise,  I  hardly  think  them  to  be  a  new  species, 
T.  inusta  is  a  common  species  further  west,  and  may  extend  into  Col- 
orado.    Their  cave  habits  may  explain  their  lighter  color/* 

Ehamphomyia  irregularis  Lw.     Kansas,  Wichita;  April. 
r  masoni  Coq.     Kansas,  Lawrence;  May,  at  night. 

r                                                 Family  SyrpmidjE*  i 
Melanoatoma  mellinum  L.     Kansas,  Lawrence:  Juoe^  twilight. 

Family  Tachinid^. 

Schizotachina  convecta  Wk.     Colorado,  Colorado  Springs;  August.  J 

Celatoria  spinosa  Coq-     Colorado,  Manitou;  July.  H 

Tachina  rustica  Fal.     Colorado,  Colorado  Springs;  August.  n 

Family  Sarcophagid^. 
Sarcophaga  sagra  Wk«    Kansas,  Lawrence;  July.     New  to  the  Kansas  lisL 

georgina   Wd.     Colorado,    Denver;    April.    Colorado    Springm; 
August.    Tabemash  and  Buffalo^  August* 
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Sorcophag^a  sarracenise   Riley.    Kansas,  Lawrence;  June;  June,  twilight; 

July;  July,  twilight.     Wichita;  August.    Colorado,  Denver; 

August. 

Helicobia  (Sarcophaga)  helicis  Towns.     Kansas,  Lawrence;  July,  twilight. 

quadrisetosa  Coq.     Kansas,  Lawrence;  June;  July; 

July,  twilight.    New  to  the  Kansas  list. 

Family  MusciDiE. 
Cynomyia  cadaverina  Desv.    Kansas,  La wren(!e;  April;  October.    Colorado, 

Tabemash;  August. 
Calliphora  coloradensis   Hough.     Kansas,  Lawrence;   April.    New  to  the 

Kansas  list. 
Lucilia  csesar  L.     Kansas,  Lawrence;  May. 
Muscina  stabulans  Fal.     Kansas,  Lawrence;  May. 

Family  ANTHOMYlDiE 
Ophyra  leucostoma  Wd.    Kansas,  Lawrence;  July,  twilight;  August.    Colo- 
rado, Denver  and  Colorado  Springs,  August. 
Homalomyia  canicularis  L.     Kansas,  Lawrence;  July.    New  to  the  Kansas 
list.    Colorado,  Denver  and  Colorado  Springes;  August,  num- 
bers hovering  in  shade  of  trees, 
scalaris  Fab.    Kansas,  Lawrence;  May;  May,  twilight;  June; 
June,  twilight;  July.     Wichita;  April.     New  to  the  Kansas 
list.     Colorado,  Colorado  Springs;  August. 
Hyetodesia  lucorum  Fal.     Colorado,  Tabernash;  August. 
Spilogaster  (Hyetodesia)  nigripennis  Wk.    Colorado,  Tabemash;  August. 
Anthomyia  albicincta  Fal.     Colorado,  Colorado  Springs;  July  and  August. 

radicum  L.     Colorado,  Denver;  August. 
Phorbia  fusciceps  Zett.     Colorado,  Colorado  Springs,  Denver,  and  Tabemash; 

Aug^ust. 
Coenosia  flavicoxa  Stein.     Kansas,  Lawrence;  April;  May;  July.     Wichita; 
April.     New  to  the   Kansas   list.    Colorado,    Manitou;    July. 
Colorado  Springs;  July  and  August.     Denver;  August, 
lata  Wk.,  (=canescens Stein).    Kansas,  Wichita:  September. 

Family  SCATOPHAGlDiG. 
Scatophaga  furcata  Say.    Kansas,  Lawrence;  May.    Colorado,  Tabemash; 
August. 

Family  HELOMYZiDiC. 
Helomyza  nemorum  Meig.    Colorado.     (Det.  by  Aldrich  and  Darlington.) 
Anorostoma  marginata  Lw.    Colorado,  Tabemash;  August.     (Det.  by  Aid- 
rich  and  Darlington.) 
(Ecothea  fenestralis  Fal.    Kansas,  Lawrence;  May.     (Det.  by  Aldrich  and 

Darlington.)  New  to  the  Kansas  list. 
Leria  caccabata,  n.  sp.  Kansas,  Lawrence;  May.  Addition  to  the  Kansas 
list.  Type:  one  male  specimen  deposited  in  the  United  States  Na- 
tional Museum. 
General  color  chocolate  black.  Occiput  and  ocellar  triangle  black;  orbital 
margins  of  front  grayish;  front  broad,  orange  colored;  lower  portions 
of  head  brownish,  except  infuscated  tip  of  proboscis.  First  and  sec- 
ond antennal  joints  brownish;  third  joint  infuscated,  enlarged  oval, 
with  black  arista  as  long  as  height  of  head,  and  minutely  pubescent. 
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Sparse  black  but  rather  coarse  pubescence  covers  the  occtput,  front  and 
tower  half  of  cheeks,  from  whieh  it  spreads  backward;  second  joint  of 
antenBs  scantily  pubescent  above  and  bearing  a  distinct  bristle;  ooel- 
lar  bristles  long^,  curved  forward  in  a  pair;  two  occipito- orbital  and 
two  marginal  front  bristles  stout  and  reversely  curved,  arising^  from 
black  dots;  vibrissa  single.  Eyes  nearly  round,  reddish,  varticml  di- 
ameter exceeding  the  width  of  cheeks  by  one* half  the  distance. 

Scute  I  turn  bare,  entirely  grayish  sericeous,  bearing  the  usual  bristleav 
Dorsum  of  thorax,  the  abdomen  and  the  legs  are  clothed  with  bUMrk 
pubescence  which  is  longeron  the  anterior  femora  and  strongly  fiitagea 
the  fore  and  middle  coxee.  A  pair  of  grayish  or  inclined  to  brownish 
sericeous  vitt^e  extends  medially  on  dorsum,  and  similarly  colored 
effects  are  also  shown  latterally  under  different  lights.  Dorsal  bristles 
arise  from  black  dots.  Meso pleura  and  pteropleura  wholly  bare; 
atemopleura  with  four  black  bristles  in  a  row  close  to  the  upper  edge, 
the  posterior  bristle  being  twice  the  length  of  the  anterior  one^  and 
the  two  roiddle  ones  range  in  length  between;  the  median  space  of  the  - 
stemum  is  covered  with  long  black  hairs. 

Lateral  margins  of  abdomen  beyond  first  seg^ment,  and  distal  margins  of 
all  segments,  brown,  the  fourth  being  scarcely  in fusca ted;  hypopygium 
full  rounded,  dark  brownish.  Ck>xse,  trochanters  and  tips  of  all  th« 
femora  dark  brownish;  tibiae  and  tarsi  inclined  to  fuscous  brown. 
Hal  teres  brownish* 

Wings  hyaline,  except  yellowish  subcostal  cell,  which  ts  narrow,  Teins 
dark  or  fuscous  brown;  costal  spines  black,  rather  widely  spaced; 
second  and  third  veins  sUghtly  approximated,  but  apically  divergent. 

Length,  6  mm.;  wing,  5.5  mm. 

Near  iners  Meigen,  but  lacks  hairs  on  the  mesopleura,  while  the  third 
antennal  joint  is  fuscous  and  color  of  abdomen  is  variegated;  besides, 
the  tarsal  joints  of  fore  legs  are  not  fattened  and  the  spurs  of  the 
middle  tibise  are  almost  straight.  The  bristles  of  the'sternopleurm 
are  too  distinct  to  be  classed  as  hatrs^  hence  this  specimen  could  not 
be  placed  with  crassip€»  Loew,  from  which  it  differs  in  other  features^ 

Family  BorboridjS. 
Borborus  equinus  FaL     Kansaa,  Lawrence;  June,  twilight,     Colorado,  Taber- 
naah;  Aygust. 
geniculatus  Macq.     Colorado,  Tabemash;  August 
Sphaerocera  subsultans  Fab.    The  same  as  cited  by  F.  H.  Snow,  in  K,  U> 
Sci.  Bull.,  vol  II>  No,  5,  p.  220,  as  S*  eoprophaguSf  a  manuscript  name 
attributed  to  Dr,  S.  W.  WiHiston.     Kansas,  Lawrence;  July. 

Family  SciOMYZLDiC* 
Sciomyza  humilis  Lw.     Colorado,  Colorado  Springs;  August 

obtusa  FaU    Colorado,  Tabemash;  August, 

Family  Sapromyzid^* 
Sapromyza  connexa  Say.     Colorado,  Denver;  August 

innuba  Giglio-Tos,     Kansas,  Lawrence;  September. 

Family  Ortaud^* 
Chrysomy^  demandata  Fab.     Kansas,  Lawrence;  October.    New  to  the 
Kansas  list. 
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Family  Trypetidjb. 
Tephritis  g^enalis  Thom.    Colorado,  Bear  Creek  canyon  and  Garden  of  the 
Gods,  near  Colorado  City;  July.    Colorado  Springs,  Aug^ust. 
inomata  Coq.    Colorado,  Bear  Creek  canyon,  near  Colorado  City; 

July, 
pallidipennis  Cress.     (Trans.  Amer.  Ent.  Soc.,  vol.  XXXIII,  p. 

104.)     Colorado,  Manitou;  July  (cotypes). 
murina  Doane.    Colorado,  Colorado  Springes;  Aug^t. 
Euaresta  araneosa  Coq.     Colorado,  Colorado  Springs;  July  and  August. 
Cheyenne  canyon  and  Garden  of  the  Gods,  near  Colorado  City;  July. 
Green  Mountain  Falls;  July. 

Family  EPHYDRiDiG. 
Paralimna  appendiculata  Lw.    Colorado,  Colorado  Springs;  August 
Hydrellia  ischiaca  Lw.     Colorado,  Colorado  Springs;  August. 
Philygria  fuscicomis  Lw.    Colorado,  Colorado  Springes;  April. 
Pilina  truncatula  Lw.    Colorado,  Tabernash;  August. 
Csenia  bisetosa  Coq.    Colorado,  Colorado  Springs;  Aug^ust. 

Family  Oscinid^. 

Chlorops  gpraminea  Coq.    Colorado,  Tabernash;  August.     (Det.  by  C.  F. 

Adams. ) 
Ectecephala  albistylum   Macq.    Kansas,  Lawrence;  June;  July,  twilight. 

( Det.  by  C.  F.  Adams.)    New  to  the  Kansas  list. 
Oscinis  flavescens  Tkr.     ( Ent.  News,  vol.  XIX,  p.  272.)    Colorado,  Manitou, 
6629  feet;  August,  1894  (type), 
nigra  Tkr.     (Ent.  News,  vol.  XIX,  p.  272.)    Colorado,  Denver;  Au- 
gust, 1906  (type), 
variabilis  Lw.    Colorado,  Colorado  Springs;  August. 

Family  GEOMYZlDiC. 
Scyphella  fiava  L.    Colorado,  Denver;  August. 

Family  Agromyzidje. 
Agromyza  seneiventris  Fal.    Kansas,  Lawrence;  Aug^ust.    Colorado,  Colo- 
rado Springs  and  Denver;  Aug^ust. 
jucunda  V.  d.  W.    Colorado,  Colorado  Springs;  Aug^ust. 
parvicomis  Lw.    Kansas,  Lawrence;  Aug^t. 
Odinia  omata  Zett.    (Not  cited  in  Aldrich's  catalogue.)    Kansas,  Lawrence; 

July.    New  to  the  Kansas  list. 
Leucopis  bella  Lw.    Colorado,  Denver;  Aug^ust. 
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LIST  OF  HEMIPTERA. 

Additional  records  are  given  for  four  species  as  follows,  inclad- 
ing  one  new  addition  to  the  Kansas  list: 

Family  Capsid^. 
Agalliastes  apiatus  Uhl.    Colorado,  Buffalo;  August!!     (Det.  by  O.  Heide- 
mann.) 

Family  CoRixiDiC. 

Corixa  altemata  Say.  Kansas,  Lawrence;  April,  at  electric  light;  May; 
May,  at  electric  light.  (Det.  by  0.  Heidemann.)  Wichita;  August,  at 
electric  lif^ht. 

Family  JASSiDiC. 

XestocephaluB  fulvocapitatus  V.  D.  Kansas,  Lawrence;  August.  New  to 
the  Kansas  list, 
pulicarius  V.  D.  Kansas,  Lawrence.  The  record  of  the 
month  of  capture  following  the  name  of  this  species  listed 
in  K.  U.  Sci.  Bull,  vol.  IV,  p.  66,  should  be  changed  from 
August  to  June. 
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NOTES  UPON  VARIATION  OF  MELISSODES  LUPINA 

CRESSON. 

By  T.  D.  A.  CoCKBRELL,  Laa  Vesas.  N.  M. 

nPHREE  male  specimens  of  Melissodes  colleGied  by  E.  S.  Tucker 
^  at  Colorado  Springs,  Colo.,  during  August,  1906,  were  sub- 
mitted to  me  for  examination. 

The  examples  are  so  close  to  Melissodea  lupi/ta  Or.  that  I  doubt 
whether  they  are  more  than  a  geographical  race.  Comparing  them 
with  a  cotype  of  M.  lupina,  I  find  that  the  eyes  of  these  specimens 
are  bluer  green  and  diverge  less  above,  and  the  raesothorax  is  more 
shiny.  A  specimen  from  Raton,  N.  M.,  which  I  had  labeled  lu- 
pina,  has  the  same  color  of  the  eyes  and  shiny  mesothorax  as  in 
Mr.  Tucker's  insects,  but  the  eyes  diverge  as  in  typical  Inpina, 
The  color  of  the  eyes  is  not  quite  satisfactory  when  examined  only 
in  dry  specimens.  On  the  whole,  I  should  call  these  bees  M.  lu- 
pina,  but  they  might  be  regarded  as  a  distinct  subspecies.  Were 
it  not  for  the  Raton  specimen  being  in  some  degree  intermediate, 
I  should  not  feel  so  undecided. 

Mr.  Tucker's  insects,  compared  with  cotype  of  M  aurigenia, 
have  the  fourth  antennal  joint  shorter  and  the  pubescence  difiFer- 
ent  in  color.  Compared  with  cotype  of  M,  agilis,  these  specimens 
have  the  face  narrower  ( which  may  vary )  and  the  apical  plate  of 
abdomen  conspicuously  broader. 
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SUPPLEMENTARY  ADDITIONS  TO  T^  LIST  <IP 
KANSAS  DIPTERA. 


Bf  BL  8.  TuoKBB.  BoMBD  of  Biiftonolosy.  United  Stetas 

,  a  a 


SINCE  the  pnblioation  of  my  preriouB  list  of  additions  to  the 
recorded  Diptera  of  Eansas,  which  appeared  in  TransactionB  of 
the  Euiaas  Academy  of  Science,  volome  XX,  part  II,  pages  197-201, 
1906,  farther  determinations  of  species  remaining  from  my  personal 
ooUeotions  have  been  made,  with  the  result  that  thirty-six  specific 
names  are  hereby  added  to  the  Kansas  list.  For  the  purpose  of 
oonvenient  reference,  these  names  are  relisted  separately  from  my 
accompanyiog  paper  entitled  "Additional  Besnlts  of  CSoUecting 
Insects  in  Kansas  and  Colorado." 

The  specimens  were  collected  at  Lawrence,  Kan.,  except  in  cases 
otherwise  stated. 

Family  TiPULmiB. 
Rhipidia  domestiea  O.  S.  September,  at  night 
Erioptera  ealoptera  Say.    May. 

septemtrionalis  O.  S.    AoBnst 
Triehocera  bimacula  Wk.    January  2,  1907,  a  mild  (tamp.  61^),  damp  and 
doudy  day,  which  occasioned  the  appearance  of  small  swarms  of  those 
flies  hovering  in  the  air. 
Pachyrhina  incurva  Lw.    June,  twilig^ht. 
macrocera  Lw.    May. 
polymera  Lw.    June. 
Tripula  bella  Lw.    July;  September, 
bicomis  Lw.    May. 

inermis  Doane.    May,  at  nig^ht,  and  attracted  by  lifi^bt  in  house; 
June,  at  nig^ht. 

Family  CHiRONOMiDiG. 
Culicoides  (Ceratopo^on)  g^uttipennis  Coq.    May. 

Bezzia  elegantula  Joh.   July,  at  electric  light  on  bridge  across  Kansas  river. 
Tanypus  (Ablabesmyia)  aurea  Joh.    July,  at  electric  light  on  bridge  across 

Kansas  river. 
Chironomus  aberrans  Joh.    July. 

flaviventris  Joh.    July,  at  electric  light  on  bridge  across  Kan- 
sas river, 
lucifer  Joh.    July,  at  electric  light  on  bridge  crossing  y^^nsaa 

river, 
needhamii  Joh.    New  name  for  species  formerly  listed  as  C. 
aeaUsnns  Schrank,  var.    Being  merely  a  change  of  names, 
no  addition  is  made. 
Camptocladius  (Chironomus)  aterrimus  Meig.    July,  twilight 
Psectrocladius  aureus  Joh.    July. 
Metriocnemus  exagitans  Joh.    March;  April;  April,  at  night 
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Family  CECiDOMYnDiE. 
Lestremia  kansensis  Felt,  n.  sp.    May. 

leucophsea  Meig^.    August. 

vernalis  Felt,  n.  sp.    Wichita;  April 
Porricondyla  tuckeri  Felt,  n.  sp.    August. 

Family  AsnJDiE. 
Philonicus  nifipennis  Hine.    May  and  June. 

Family  Syrphidje. 
Melanostoma  mellinum  L.    June,  twilight. 


908 
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H  ti^^^  ^^^  ^^^*^  ^^^  coEnreaieoee  in  aflfording  ready  reference,  a  sep- 
^^  ^  arttU»  Ikt  of  the  speoifio  names  of  Hyaieuopieni  which  1  hft^e 
reported  as  new  to  the  Eanaas  lists  is  hereby  oflPered.  The  xeootds 
of  localities  and  months  of  collection,  together  with  other  partio- 
•olars  concerning  each  species,  will  be  found  incorporated  in  my 
accompanying  paper  entitled  "Additional  Results  of  06llec|uig  In- 
sects in  Kansas  and  Colorado/'  so  that,  in  order  to  reduce  daplioa^ 
tion,  these  records  are  not  repeated  here. 


SUPPLEMENTARY  ADDITIONS  TO  THE  UST  OF 
KANSAS  HYMENOPTERA. 

07  &  &  TOCKKR,  Bunnii  of  ^ntomuUiirT.  United  StaUa  Dvputmrnf  of  AjcniMiltimL 


Family  NoMADmis. 
Bpeolus  oompactus  Cr. 

Family  MBOAcmuDiB. 
Megachile  petulans  Cr. 

Family  ANDRSNmiB. 
HalictiiB  broneri  Cwfd. 

macoapiensis  Robt 
piloBOS  Sm. 
sparsus  Robt. 
versatus  Robt. 
zephyrus  Sm. 

Family  Crabronidje. 
Paranothyreus  cognatus  Fox. 

snowii  Fox. 
Stenocrabro  tarsalis  Fox. 
Rhopalum  rufigaster  Pack. 

Family  PEMPHREDONIDiE. 

Passaloecus  equalis  Vr. 
Diodontus  brunneicornis  Vr. 
Mimesa  argentifrons  Cr. 
unicincta  Cr. 

Family  LARRlDiG. 
Tachytes  obscurus  Cr. 

Family  Trypoxylidjb. 
Trypoxylon  bidentatum  Fox. 
quintiliB  Vr. 


Ftoiily  SPHBcmiK. 
Isodontia  asteea  Sauss. 
Prion<myx  atrataLep.»var.  bmmi^iMa 

Cr. 
Ammophila  erryphos  Sm. 

Family  Cbropaudjk. 
Priocnemis  texaniu  Cr. 
Sophropompilus  relatiyns  FoaL 
Anoplius  fonereos  Lep. 

Family  VBSPn>iE. 
Polistes  exclamans  Vr. 

Family  BuiCBNiDiG. 
Zethus  spinipes  Say. 
Odynerus  ( Leionotus)  leionotos  Vr. 
Ancistrocenis  capra  Sauss. 

catskillensis  Sauss. 
fulvipes  Sauss. 
Symmorphus  walshianus  Sauss. 

Family  BsTHYUDiB. 
Epyris  armifera  Say. 

Family  Tiphiidje. 
Tiphia  tarda  Say. 

Family  MuTlLUDiS. 
Sphserophthalma  sparsa  Fox. 

Family  PoNERlDiG. 
Proceratium  croceum  Roger. 
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Family  MYRMlciDiE. 
Cremastog^aster  lineolata  Say. 

lineolata  Say,  subsp. 
laeviuscula  Mayr. 
.  Solenopsis  molesta  Say. 
texana  Emery. 
Myrmecina     g^raminicola     Forster, 

subsp.  americana  Mayr. 
Monomorium  minutum   Mayr.,  var. 

minimum  Buckley. 
Myrmica  rubra  Linne. 
Stenamma  tennesseense  Mayr. 

Family  DoLlCHODBRlDiC. 
Iridiomyrmex  analis  Andre,  var. 

Family  FoRMlciDiG. 

Camponotus  castaneus  Latr.,  subsp. 
americanus  Mayr. 
marginatus  Latr.,  var. 

minutus  Emery, 
marginatus  Latr.,  var. 
nearcticus  Emery. 
Prenolepis  imparis  Say. 
Lasius  interjectus  Mayr. 

niger    L.,     var.    americanus 

Emery, 
umbratus  Nyl.,  var. 
Formica  f  usca  L. ,  var.  subsericea  Say. 
fusca   L.,    subsp.  subpolita 
Mayr. 

schaufussi  Mayr. 

Family  PROCTOTRYPIDiE. 

Proctotrypes  belfragei  Ash. 
terminalis  Ash. 

Family  BELYTlDiE. 
Zelotypa  texana  Ash. 
Pantoclis  analis  Ash. 

Family  Sceuonidje. 
*Prosacantha  punctiventris  Ash. 

Family  FiGlTlDiE. 
Aspicera  albihirta  Ash. 

Family  Chalcididje. 
Haltichella  onatas  Wk. 

Family  Eucharida. 
Orasema  coloradensis  Ash. 


Family  Ichneumonid^. 
Cratichneumon  extrematatis  Cr. 
Stiboscopus  oryxicomis  Vr. 
Pezomachus  alogus  Vr. 
Cryptus  albitarsus  Cr. 
Harrimaniella  pseneimitatrix  Vr. 
Ephialtes  pygmsBus  Walsh. 
Pimpla  inquisitor  Say. 

parvialba  Vr. 
Glypta  aprilis  Vr. 
Callidiotes  kansensis  Brues. 
Sychoportus  tuckeri  Vr. 
Ophion  idoneum  Vr. 
Campoplex  villosus  Nor. 
Amorphota  augusta  Vr. 

nocturna  Vr. 

psenexareolata  Vr. 

perrivalis  Vr. 
Angitia  autumnalis  Vr. 
Idechthis  bicon jugatus  Vr. 
Ischnoscopus  tseniatus  Vr. 
Limneria  lawrencei  Vr. 

perdistincta  Vr. 
virgilis  Vr. 
Ceratosoma  fasciata  Cr. 
Mesochorus  noctivagus  Vr. 
Thersilochus  mimeticus  Vr. 

quintilis  Vr. 
Pristomerus  appalachianus  Vr.,  var. 
dorsocastaneous  Vr. 

Family  ALYSHDiE. 
(Enonogastra  microrhopalse  Ash. 
Aphsereta  delosa  Vr. 

subtricarinata  Vr. 
Dinotrema  signifrons  Vr. 
Aspilota  Columbiana  Vr. 

Family  Braconidje. 
Lysiphlebus  succineus  Vr. 
Meteorus  noctivagus  Vr. 

relativus  Vr. 
Macrocentrus  atriceps  Cr. 
delicatus  Cr. 
Zele  crassicalcaratus  Vr. 
Cenoccelius  politifrons  Vr. 
Brachistes  noctumus  Vr. 
Calyptus(Brachistes)  rotundicepsCr. 
Chelonus  texanus  Cr. 
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Efoietus  Vf. 
»  Vn 
miB  Vr. 
atu3  Say* 
atus  Say^  var. 
^.^uc»  Riley> 
en»i|f er  Say. 
xylina  Say. 
dapanteleR  bisstt^mata  Say. 
Qgaater  tuckeri  Vr, 
>!itia  croceipea  Cr. 
res  mdotatus  Vr. 
uasma  appalachicola  Vr. 

secunda  Vr, 
I  aberrana  Vr. 
basin  iger  Vr. 
luteicepa  Vr. 
nigrocastaneus  Vr* 
laulax  nigatop  Say. 
■ii:lanabracon  ulmicoLa  Vr. 
aeon  kan&en»is  Vr. 
piceiceps  Vr. 


Rhogas  melanothorax  Vr, 
HedysomuB  wichitus  Vr. 
Hormiopterus  claripennis  Bmes. 

Phaenodus  caddous  Vr. 

Family  Simcro^. 
Pmururua  nigTicomis  Fab. 

Family  CefsiDjI:- 
Cephus  trimaculatUfl  Say. 

Family  Hylotomid^. 
ScKhocera  zabriskii  Aab. 
Hylotoma  miniata  King. 

Family  ^elandrud^i:. 
Blennacampa  py^meea  Say* 

Eodeloroyia  roea  Har, 

Family  NematiDj^* 
PteroDus  tatiia  Mar. 

Family  T£NTHRRDtN1D.S. 

Empbytiis  apertiia  Non 
Tfiothredo  variegata  Nor, 
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A  NEW  BIRD  FOR  THE  KANSAS  UST,  TAKEN  AT 
LAWRENCE. 

By  L.  L.  Dtchb.  University  of  Kansas.  Lawrenca. 

A  T  THE  twenty-first  annual  meeting  of  the  Kansas  Academy  of 
-^■^  Science,  which  was  held  at  Leavenworth,  November  1  and  2, 
1888,  both  Col.  N.  S.  Goss  and  Dr.  F.  H.  Snow  reported  the  surf- 
scoter,  (Edemia  perapicillata,  as  occurring  in  Kansas  for  the  first 
time.  The  single  specimen  to  which  they  referred  was  taken  Oc- 
tober 29,  1887,  above  the  Lawrence  dam,  by  Mr.  A.  L.  Bennett,  a 
student  of  the  writer  at  that  time. 

On  October  24,  1908,  just  twenty-one  years  later,  another  scoter 
was  secured  above  the  Lawrence  dam,  by  Mr.  George  Weyermiller. 
This  specimen  proved  to  be  a  young  female  American  scoter, 
(Edemia  americana.  Just  one  week  later,  Mr.  Edward  E.  Brown, 
of  the  University  of  Kansas,  shot  another  specimen  of  the  same 
species,  at  Lake  View,  about  five  miles  northwest  of  Lawrence. 
Each  of  the  above  specimens  was  alone  when  killed.  Both  birds 
have  been  mounted  by  Mr.  Alex.  Wetmore,  a  museum  assistant  of 
the  writer,  and  added  to  the  University  bird  collections. 

The  American  scoter  is  found  throughout  about  the  same  regions 
as  the  surf-scoter  and  the  white- winged  scoter.  The  scoters  belong 
for  the  most  part  to  the  northern  part  of  the  North  American  con- 
tinent They  especially  occur  in  the  neighborhood  of  Newfound- 
land, the  Gulf  of  St.  Lawrence  and  the  Great  Lakes.  In  winter 
these  birds  are  common  on  the  Atlantic  coast,  and  individuals  are 
said  to  wander  as  far  south  as  Florida. 

The  American  scoter  also  lives  and  breeds  on  the  Behring  Sea 
coast  of  Alaska  and  adjacent  islands  and  territory.  Stragglers  have 
been  picked  up  in  a  number  of  the  northern  and  north-central 
states  and  as  far  south  as  Lawrence,  Kan. 

The  scoters  are  mollusk-eating  ducks  and  are  not  considered  a 
very  good  table  bird.  The  writer  knows  from  his  own  dissections 
that  they  eat  fish;  and  the  meat  of  specimens  killed  in  Alaska  was 
so  strongly  tainted  with  fish  that  no  member  of  my  party,  except 
the  Indians,  could  eat  it. 
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THE  POISON-GLANDS  OF  A  RATTLESNAKE  DURING 
THE  PERIOD  OF  HIBERNATION. 

By  L.  L.  Dychb,  Uniyeraity  of  K«iib»i.  Lawrence. 

TN  1905  and  1906  the  writer  spent  about  two  months  near  Wa 
^  Eeeney,  Trego  county,  Kansas,  collecting  birds  and  mammalfi. 
He  made  his  headquarters  on  Dr.  A.  B.  Jones's  ranch  with  Mr. 
Chas.  Steinberger,  who  at  that  time  lived  on  the  ranch. 

While  riding  over  the  high  prairies  about  five  miles  south  of 
Wa  Keeney  one  afternoon  late  in  October,  1906,  the  writer  and 
Mr.  Steinberger  came  upon  two  (presumably  a  pair)  rattlesnakes. 
They  were  sunning  themselves  near  the  mouth  of  a  prairie-dog 
hole.  It  was  quite  a  surprise  to  see  the  snakes,  as  the  weather 
only  a  few  days  before  had  been  quite  cold,  with  heavy  frosts  and 
some  snow  and  ice.  The  weather,  however,  had  moderated,  and 
with  the  wind  in  the  southwest  and  the  sun  shining  it  was  quite 
warm  on  that  particular  afternoon. 

I  had  always  supposed,  without  thinking  much  about  it  in  par- 
ticular, that  when  snakes  had  once  been  driven  to  their  winter 
quarters  by  cold  weather  they  remained  in  their  hibernating  dens 
until  the  warm  air  of  spring-time  induced  them  to  come  forth.  I 
learned,  however,  from  ranchmen  who  lived  in  the  neighborhood, 
that  this  particular  species  of  snake,  Crotatus  conjluentus,  was 
sometimes  seen  basking  in  the  sun  near  holes  in  prairie-dog  towns 
as  late  as  the  middle  of  November  and  as  early  as  the  middle  of 
March. 

At  the  sight  of  one  of  the  snakes,  which  was  coiled  about  four 
feet  from  his  den,  my  friend,  Mr.  Steinberger,  grabbed  a  shotgun 
and  jumped  to  the  ground.  The  snake  made  a  quick  dash  for  its 
den  and  received  a  load  of  shot  that  blew  it  into  the  prairie-dog 
hole.  This  commotion  disturbed  the  other  snake  that  was  coiled 
about  six  feet  from  the  hole.  It  made  a  quick  rush  for  the  hole, 
almost  crawling  over  Mr.  Steinberger's  feet.  He  got  a  quick  back- 
ward movement  on  himself  when  he  saw  the  snake  at  his  feet,  but 
managed,  in  the  moment  of  excitement,  to  give  the  snake  a  load  of 
shot,  at  a  distance  of  a  few  feet,  that  blew  it  away  from  the  edge  of 
the  hole. 

This  snake  was  three  feet  long  and  its  body  was  almost  severed 
about  eight  inches  from  its  head.     After  looking  down  a  hole  that 
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seemed  to  have  no  bottom  for  the  first  snake,  we  placed  snake  No. 
2  in  the  buggy  and  drove  to  the  ranch. 

Neither  snake  used  its  rattle  or  showed  any  signs  of  fight.  Next 
morning,  at  the  breakfast  table,  Doctor  Jone^  and  Mr.  Steinberger 
expressed  a  desire  to  see  and  examine  the  poison-glands  of  the 
snake.  After  breakfast  we  went  to  the  tool-house  and  machine- 
shop,  where  we  spread  the  snake  out  on  a  board  and  began  our 
dissections.  The  skin  was  carefully  removed  from  the  snake's  head. 
The  fangs,  the  muscles  by  which  they  were  controlled,  as  well  as 
the  peculiar  action  and  mechanism  of  the  jaws,  were  examined. 
By  removing  some  of  the  muscles  the  poison-glands  were  laid  bare. 
Much  to  our  surprise  there  was  not  a  drop  or  even  a  trace  of  poison 
ia  them.  They  were  empty  and  shrunken,  at  least  as  compared 
with  the  glands  of  other  rattlesnakes  which  the  writer  has  examined 
after  the  poison  had  been  removed.  The  complete  absence  of 
poison  in  the  glands  naturally  gave  rise  to  some  speculation  and 
discussion.  The  snake,  judging  from  the  normal  condition  of  its 
body  organs  and  the  amount  of  fat  it  had  stored  up,  must  have 
been  in  a  healthy  condition.  It  was  killed  almost  instantly  and 
had  no  chance  to  get  rid  of  the  poison  by  biting  any  object.  Even 
though  it  had  bitten  some  object,  it  is  hardly  possible  that  it  could 
have  ejected  all  the  poisons  from  the  glands. 

About  the  only  reasonable  idea  that  suggested  itself  was  that 
during  the  winter  season,  at  least  in  cold  climates,  where  snakes 
hibernate,  the  rattlesnake  and  perhaps  other  poisonous  snakes  do 
not  have  venom  in  the  poison-glands.  The  idea  of  an  organ  being 
developed  for  some  special  use  and  then  being  dispensed  with  is  in 
harmony  with  many  things  that  occur  in  nature.  I  had  hoped  to 
get  some  live  specimens  of  rattlesnakes  and  fix  a  place  for  them  to 
go  into  winter  quarters  and  at  the  proper  time  dig  them  up  and 
make  further  investigations  before  presenting  a  paper  upon  this 
subject. 

However,  rattlesnakes  are  not  very  common,  except  perhaps  in 
a  few  unfrequented  localities,  and  persons  who  are  willing  to  catch 
live  rattlesnakes  for  the  moderate  sum  of  two  dollars  each,  and  keep 
them  until  a  naturalist  can  get  hold  of  them,  are  also  not  very 
common. 
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HABITS  OF  PARASITIC  HYMENOPTERA,   IL 

By  CHARLiEa  H,  WiTKinCTOH,  tJaiventtjr  of  KaiuMA,  Lmwrcnce, 

LYSIFHLBBVS  CEEASAPHIS  (FiTCH).     Plate  II. 

DESCRIPTION, 

^r^HIS  parasite  ''is  black  with  its  palpi  or  feelers  and  le^  pal© 
^  yellowisli  brown;  antennse  almost  as  long  aa  the  body,  IB- 
jointed,  the  third  and  following  joints  equal,  cylindfio,  thrice  as 
long  as  broad,  the  last  elongated  ovate;  abdomen  elliptic,  rather 
narrower  and  shorter  than  the  thorax,  scarcely  pedicel  led  at  Its 
bafie,  shining^  tinged  with  brownish;  wings  pellucid,  stigma  smokj 
white.     Lengthy  0  07/*     (  Fitch '8  First  Annual  Report.) 

HABITS   AND    LIFE- HISTORY. 

Copulation  occurs  soon  after  etnergencei  and  the  method  of  a|K 

proach  and  action  is  preclBely  that  described  in  Lysiphlehus  sp. 
The  female  seeks  her  prey,  Siphonophora  rosm,  and  deposits  her 
eggs  in  much  the  same  manner  as  LymphlebuB  sp.  {tritici)^  except 
that  in  seven  instances  out  of  ten  she  was  seen  to  bring  the  tip  of  her 
abdomen  under  her  body  before  £he  was  within  half  an  inch  of  the 
aphid,  if  for  some  reason  the  aphid  beeomeB  aware  of  the  para- 
Bite's  presence  and  begins  to  move,  the  parasite  will  stop  and  ap- 
parently watch  the  aphid,  and  just  as  soon  as  it  becomes  quiet  the 
LyaiphUhus  will  thrust  her  ovipositor  into  the  body  of  the  npbid 
and  then  go  on  in  search  of  another.  In  one  instance  a  large  apbtdp 
upon  being  disturbed  by  the  parasite,  kept  jerking  her  body  fruoi 
I  aide  to  side  for  eleven  minutes^  and  during  all  this  time  the  para* 
site  waited.  While  the  parasite  is  watching  an  aphid  the  autennm 
are  not  touching  the  leaf  but  pointing  toward  the  louse  and  held 
perfectly  rigid.     (  Plate  II.) 

About  three  days  after  the  aphid  is  parasitized  it  stops  repro- 
ducing, and  if  examined  closely  the  abdomen  is  seen  to  be  slighlly 
enlarged,  and  in  two  more  days  a  brownish  object  ioside  is  percep- 
tible. This  at  the  end  of  the  eighth  day  resembles  a  crescent  in 
shape  and  shows  very  plainly  through  the  wall  of  tlie  now  ewolletL 
abdomen.  Soon  the  abdomen  begins  to  turn  brown,  and  two 
days  later  the  louse  becomes  attached  tirmly  to  the  leaf  or  Btetii. 
By  this  time  the  body  of  the  parasitized  aphid  is  swollen  until  it 
is  almost  round,  light  brown  in  color,  and  the  skin  hard  and  horny 
in  appearance.     In  five  or  six  days  more  the  parasite  is  ready  to 
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leave  itB  hoet.  It  tbeti  cuts  out  a  neat  ciroular  piece  near  the  caudal 
end  of  the  body  and  emerges  head  first* 

The  writer  first  found  tbie  paraaite  at  Manhattan,  Kan.,  Novem- 
ber 17i  1907,  in  Mr.  Moore's  east  greenhouse,  The  infeetation  of 
aphids  in  this  bousa  was  found  to  range  from  three  to  four  on  each 
rose  plant.  In  another  bouse  about  100  yards  weM  the  infeBtatioii 
was  so  great  that  parts  of  the  rose  planta  were  covered  with  lice. 
On  inquiry  it  was  found  the  same  methods  and  same  preparaiioii 
were  used  for  fumigating  both  houses.  In  the  bouse  without  the 
parasite  Mr,  Moore  found  it  necessary  to  fumigate  at  least  once 
every  week,  while  in  the  other  he  fumigated  only  once  every 
monib«  and  then  more  as  a  precaution  than  as  a  remedy.  His  rea- 
son for  the  difference  io  the  apparent  killing  power  of  the  smoke 
in  the  two  houses  was  that  the  west  house,  being  more  open,  did  not 
retain  the  smoke  long  enough  to  kill  the  aphids;  the  other,  being 
less  open,  retained  the  amoke  much  longer.  Careful  examination 
of  the  west  Uonse  revealed  no  signs  of  the  parasite 

On  December  2  five  females  and  two  tnaleB  of  Lysiphlehua  cef- 
asaphis  which  had  not  been  seen  in  copulation  were  introduced. 
The  females  began  at  once  to  sting  the  aphids,  but  no  signs  o£ 
parasitism  appeared  until  January  6,  lVK)^s.  From  this  time  on  the 
parasite  increased  in  numbers  very  rapidly ^  so  that  by  April  1  the 
percentage  of  unparasltized  aphids  was  exceedingly  smatL  The 
number  of  both  parasitized  and  un parasitized  aphids  on  ten  leaf- 
lets were  counted  with  the  following  result: 
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Percentage  of  aphida  parasitized,  87,3. 

By  May  25  it  was  almost  impossible  to  dnd  any  un  parasitized 
aphids  in  this  bouse,  and  Mr.  Moore  said  he  bad  not  * 'smoked^' 
since  the  middle  of  March.  In  these  observations  neither  tempera- 
ture nor  moisture  records  were  kept. 

On  April  12  the  Lysrphlehus  ceraaapku  was  found  in  two  green- 
houses in  Topeka,  Kan,  In  these  it  was  almost  im possible  to  find 
any  un  parasitized  aphids^  while  in  another  greenhouse  in  Topeka^ 
where  no  signs  of  parasitism  were  found,  the  rose  plants  were  very 
badly  infested  with  bee.  On  inquiry  it  was  found  that  the  owners 
of  all  three  houses  used  the  same  material  for  fumigating;  hut 
while  apparently  so  effective  in  the  two  where  the  parasites  were 
found  that  fumigation  was  unnecessary  oftener  than  once  in  three 
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weeks,  in  the  one  where  the  parasites  were  not  foand  it  was  neces- 
sary to  fumigate  every  week,  and  sometimes  two  evenings  in  suc- 
cession. Even  this  was  not  sufficient  to  keep  them  under  complete 
control. 

To  determine  what  hosts  Lysiphlehua  ceraaaphis  can  use,  fer- 
tilized females  were  tried  on  Siphonophora  roam  (Reaumur),  the 
daisy  aphid,  Toxoptera  graminum  (Rodani),  Macroaiphum  sp., 
Rhopahaiphum  dianthi  (Shrank),  and  Myzua  peraicce  (Sulzer), 
but  it  was  found  that  they  worked  only  on  Siphonophora  roses. 

EFFICIENCY. 

To  determine  how  many  aphids  one  parasite  could  kill,  cages 
were  prepared,  as  follows:  A  small  rose  plant  was  set  in  each  of 
five  nine-inch  flower  pots;  on  each  plant  were  placed  200  lice;  the 
plant  was  then  covered  by  a  cloth-capped  lantern  globe,  and  one 
pair  of  newly  emerged  parasites  introduced.  During  the  entire 
experiment  careful  moisture  and  maximum  and  minimum  ther- 
mometer  records  were  kept. 
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It  was  found  that  one  fertilized  female  of  Lyaiphlebus  ceratsa- 
phis  at  a  meau  daily  temperature  of  75.4  degrees  F.  and  under  a 
mean  dnily  moisture  of  72.5,  successfully  parasitized  from  39  to  105 
Siphonophora  rosw,  with  an  average  of  70.8.  The  length  of  time 
required  for  the  parasite  to  pass  from  ^g^  to  adult  was  16  days. 
with  15  to  17  days  as  extremes.  It  was  also  found  that  of  the  354 
parasites  which  emerged  from  this  experiment,  70  per  cent ,  or 
248,  were  females. 

To  determine  the  rate  per  day  of  reproduction,  the  number  pro- 
duced and  the  length  of  life  of  Siphonophora  rosce,  four  cages 
were  prepared,  and  handled  as  follows:  In  each  of  four  six-inch 
tlower-pots,  small  rose  cuttings  were  planted,  and  on  each  was 
placed  a  young  aphid  born  February  4,  1908;  each  plant  was  then 
covered  by  a  cloth-capped  lantern-globe.     When  the  aphids  began 
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to  reproduce  the  young  were  removed  every  day  at  noon.  Careful 
maximum  and  minimum  thermometer  records  as  well  as  moisture 
records  were  kept  during  the  entire  experiment. 
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It  was  found  that  one  aphid  at  a  mean  daily  temperature  of  63.4 
degrees  F.  and  in  a  mean  daily  moisture  of  79.1,  reached  maturity 
in  16  days,  with  14  and  28  days  as  extremes.  Average  number  of 
young  per  day,  1.7,  with  an  average  of  76  during  the  reproduction 
period,  with  26  and  108  as  extremes.  Average  length  of  life,  60 
days,  with  41  and  86  as  extremes. 

RELATIVE  RATE  OF  INCREASE. 

The  preceding  data  show  the  average  period  of  reproduction  of 
Siphonophora  rosce  to  be  43  days,  with  an  average  daily  reproduc- 
tion of  1.7.  The  young  at  the  end  of  16  days  also  begin  to  repro- 
duce. It  is  now  readily  found  that  the  progeny  of  a  single  aphid 
at  the  end  of  48  days  will  be  1201  agamic  females. 

The  average  length  of  time  for  the  parasite  to  pass  from  egg  to 
adult  has  been  found  to  be  16  days,  and  one  fertilized  female  of 
Lysiphlebus  ceraaaphin  successfully  parasitized  an  average  of  70.8 
lice,  70  per  cent,  of  which  were  females.  From  this  it  can  be 
readily  calculated  that  the  total  progeny  at  the  end  of  48  days  or 
third  generation  would  be  177,261  individuals.  Theoretically  the 
progeny  of  one  parasite  at  the  end  of  48  days  would  be  able  to  kill 
the  progeny  of  140  lice  living  under  the  same  conditions. 

The  fact  that  this  parasite  seems  unable  to  utilize  other  lice  as 
hosts  will  not  operate  seriously  against  its  usefulness  as  an  enemy 
to  the  ** green  fly,"  for  the  reason  that  the  green  fly  passes  the  whole 
year  on  rose  plants  and  is  a  host  always  available. 

It  seems  altogether  probable  that  in  this  parasite  we  have  an 
efficient  enemy  of  the  green  fly,  and  possibly  a  method  of  control- 
ling  this  one  of  the  most  serioas  insect  enemies  of  the  rose  grower. 
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EPHEDEUS  nOS^  n.  sp.    Plata  L 

DESCRIPTION. 

Mule  and  Female.— Length,  c?  1.3  to  L5  mm,,  9  2.2  to  2  5  mm 
Puliabecl  black;  mftDdibles  teBtpceoue;  palpi  dark  honey-jellow; 
lege  honey- yellow;  abdomen  black;  petiale  diirk  honey -yellow; 
ovipositor  brownish  black.  Anteuuee  41 -jointed;*  first  joint  aod 
proximal  half  of  second  black,  digtal  half  of  second  testaeeous  to 
honey -ye  How;  pedicel  (one-third  as  long  as  second  joint)  hooey- 
yellow,  proximal  half  of  third  joint  honey -yellow  to  testaceooB^  dis- 
tal half  of  third  joint  and  remainder  of  antennie  concciloroiis  black^J 
Wings  bynline;  venation  brownish;  the  recurrent  nervure  andl 
&r6t  transverse  cubitus  joining  in  front  of  the  second  cnbital  celL 

HilBITS    AND    LIFE  HISTOEY. 

Soon  after  emerging  the  parasites  copulate  and  the  female  begins 
running  nervously  up  and  down  the  leaves  and  stems  until  she  ^ 
Bnds  an  aphid  not  parasitized.  Then  she  throws  the  tip  of  bar 
abdomen  under  her  body  between  her  legs,  and  with  a  quick  for- 
ward, upward  aud  downward  thrust  pushes  her  ovipositor  tbroiigli 
the  dorsal  wall  into  the  body  of  the  aphid,  at  the  same  time  bring- 
ing her  wings  up  as  if  ready  to  fly.  It  takes  this  parasite  from 
fifteen  to  forty-five  seconds  to  oviposit,  and  if  the  aphid  begine  to-' 
move  during  the  process  of  ovi position,  the  parasite  follows,  keep- 
ing her  ovipositor  in  the  aphid's  body  unlil  she  has  laid  an  egg. 
After  panisitizing  one  aphid  the  parasite  stops,  apparently  to  rest, 
and  rubs  the  tip  of  her  abdomen  vigorously  with  her  hind  tarai. 
She  then  goes  on  in  search  of  another  victim.  In  no  instanoe  has 
the  writer  seen  this  parasite  parasitize  two  apbids  in  succeaaion 
without  stopping  and  rubbing  the  tip  of  the  abdomen  with  hind 
tarsi. 

About  three  days  after  the  aphid  is  parasitised  it  stops  repro- 
ducing, and  in  one  or  two  days  the  abdomen,  if  closely  ezamiaed, 
is  seen  to  be  slightly  enlarged.  In  another  day  a  dark  object  is 
visible  in  the  abdomen.  This,  at  the  end  of  the  ninth  day  after 
the  egg  baa  been  laid,  resembles  a  crescent  in  shape,  and  shows  very 
plainly  through  the  wall  of  the  swollen  abdomen,  which  has  now 
begun  to  turn  black,  In  two  more  days  the  aphid  has  become  at* 
tached  very  firmly  to  a  leaf  or  some  other  object,  By  this  time  the 
body  of  the  parasitized  aphid  is  swollen  until  it  is  almost  round;  ia 
dull  black  in  color  and  the  skin  has  a  horny  appearauee.  In  eight 
days  more  the  parasite  is  ready  to  leave  its  hosL     To  acoompliah 

*The  p«dioet  in  deMxiptkm  I*  acit  counted  u  a  reffuLii-  joi&t. 
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this  it  cuts  a  neat  circular  opening  at  the  caudal  end  of  the  body, 
through  which  it  promptly  emerges. 

DISTRIBUTION. 

The  writer  first  found  these  parasites  at  Manhattan,  Ean.,  in  Mr. 
Moore's  greenhouse,  November  11,  1907;  later  in  two  greenhouses 
in  Topeka,  Kan.,  April  12,  1908;  and  one  in  Lawrence,  Kan.,  April 
13,  1908.  In  Mr.  Moore's  and  the  two  greenhouses  in  Topeka  the 
Lysiphlebua  cerasaphis  was  also  present,  while  in  the  one  at  Law- 
rence there  were  no  signs  of  LyaiphLehns  cerasaphia,  but  a  number 
of  the  Ephedms.    The  lice  in  this  house  were  two  to  every  plant. 

EFFICIENCY. 

To  find  the  number  of  aphids  a  single  Ephedrus  could  parasitize, 
cages  were  prepared,  as  follows:  A  small  rose  plant  was  set  in  each  of 
four  nine-inch  flower-pots;  on  each  plant  about  200  lice  were  placed; 
the  plant  was  then  covered  by  a  cloth-capped  lantern-globe  and  one 
pair  of  newly  emerged  Ephedrus  introduced.  During  the  entire 
experiment  careful  moisture  and  maximum  and  minimum  ther- 
mometer, records  were  kept. 
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It  was  found  that  one  fertilized  female  of  J^Ae(frt4«ro«CB success- 
fully parasitized  under  a  mean  daily  temperature  of  77.7  degrees 
F.,  and  a  mean  daily  moisture  of  73.3,  from  19  to  38  Siphonophora 
rosce,  with  63.2  as  an  average.  The  length  of  time  required  for  the 
parasite  to  pass  from  egg  to  adult  was  21  days,  with  20  to  22  days 
as  extremes.  Of  the  266  parasites  which  emerged,  52.2  per  cent., 
or  139,  were  females. 

To  determine  what  other  aphids  the  Ephedras  could  use  for  a 
host,  fertilized  females  were  tried  on  Siphonophoi*a  ro«cB(  Reaumur), 
the  daisy  aphid,  Toxoptera  graminum  (Bodani),  Macroaiphum  sp., 
Rhopaloaiphum  dianthi  ( Shrank) ,  and  Myzus  persicm  (Sulzer), 
but  it  was  found  they  used  SipAanophar^  *  *     -  host. 
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From  the  preceding  data  on  SipAoncphcra  ro9m  it  is  readily  oal- 
onlated  that  the  progeny  of  a  single  loose  at  the  end  of  42  days  will 
be  929  agamio  females. 

The  average  length  of  time  for  the  Ephedtun  to  pass  from  egg 
to  adoit  has  been  foond  to  be  21  days.  One  fertilised  female  sac- 
oearfally  parasitized  an  average  of  53.2  lioe,  50.2  per  cent,  of  which 
were  females.  From  this  it  is  readily  calonlated  that  the  total  pro- 
geny at  the  end  of  42  days  wonld  be  1629  individnals.  Theoretically, 
the  progeny  of  one  EphtdniA  shows  an  increase  of  697  above  the 
progeny  of  one  Siphonapkara  roh<B  at  the  end  qf  42  days. 

Thns  the  parasites  woald  be  able  to  control  the  ravages  of  the 
rose  '* green  fly."  This  shows  to  a  certain  extent  the  economic 
▼alne  of  these  parasites  to  the  florist,  for  he  conld  avoid  the  extra 
expense  and  labor  of  f  amigating  by  introdncing  the  LystpAMus 
eerasaphis  and  Ephedras  sp.,  which  have  been  proven  beyond  a 
donbt  to  be  an  efficient  natural  check  to  the  rose  aphid  under  good 
greenhonse  conditions. 

In  conclusion,  my  thanks  are  especially  due  to  Dr.  T.  J.-Headlee, 
under  whose  directions  these  experiments  were  performed  and  tiiis 
paper  written.  I  wish  also  to  express  my  obligations  to  Miss  H.  E. 
Branch  for  the  drawings,  and  Mr.  Charles  T.  Brues,  of  Milwaukee 
Museum,  for  determining  the  LyaiphleHms  eeraaaphii  ( Fitch). 
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PLATE  I. 

Ephedrtia  roam  n.  sp. 

Fig.  a.  Dorsal  view  of  adult  famala. 

'    B.  Tip  of  abdoman  of  famala. 

*    C.  Tip  of  abdoman  of  mala. 

D.  Antannn  of  mala. 

E.  Antemue  of  famala. 
6.  Full  srown  larv». 

H.    Aphid  with  panurita  In  popM  atata. 
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PLATE  II. 

Lysiphlebus  cerasaphia  (Fitch). 

Fig.  a.  Dorsal  view  of  adult  female. 

B.  Tip  of  abdomen  of  female. 

C.  Tip  of  abdomen  of  male. 

D.  Antennae  of  male. 

E.  Antennae  of  female. 

F.  Egg  of  parasite. 

G.  Full  ffrown  larvae. 

'    H.    Aphid  with  parasite  in  pupae  state. 
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WINTER  CONDITION  OF  LENTICELS. 

By  LE8LIB  A.  Kenoykb,  Independence. 

ON  THE  twigs  and  younger  branches  of  most  woody  dicotyls 
there  are  scattered  over  the  smooth  epidermis  rough,  corky 
places  known  as  lenticels.  A  microscopic  examination  reveals  the 
fact  that  the  tissue  just  beneath  the  surface  of  the  lenticel  is  of  a 
porous  nature,  the  cells  being  loosely  fitted  together  and  separated 
by  large  intercellular  spaces.  Lenticels  are  developed  from  stomata, 
the  openings  for  interchange  of  gases  which  occur  not  only  on 
leaves,  but  also  on  young,  tender  stems.  The  porous  tissue  filling 
the  lenticel  is  produced  by  the  multiplication  of  cells  in  either  the 
phellogen  or  the  ground  tissue  just  beneath  the  stoma. 

The  origin  and  structure  of  lenticels  lead  to  the  belief  that  they 
are  intended  as  passages  for  the  circulation  of  gases.  And  since 
they  are  commonly  on  parts  no  longer  green,  it  is  generally  agreed 
that  their  main  function  is  in  respiration.  The  large  intercellular 
spaces  found  between  the  corky  cells  of  the  lenticel,  and  often  be- 
tween the  cells  in  the  portion  of  the  coUenchyma  or  parenchyma 
which  is  just  beneath  them,  admit  air  to  the  inner  tissues  of  the 
plant;  and  since  there  are  smaller  spaces  in  nearly  all  the  tissues^ 
the  cells  of  the  plant  individually  have  access  to  atmospheric  oxy- 
gen. 

In  Gregory's  Elements  of  Plant  Anatomy  is  found  the  following 
statement:  "At  the  close  of  summer,  when  the  time  for  winter  rest 
draws  near,  the  lenticel  is  usually  closed  by  the  last  layers  of  the 
phellogen  growth;  that  is,  these  layers  remain  a  continuous  collec- 
tion of  cells  and  their  walls  become  suberized.  In  the  spring-time 
the  phellogen  renews  its  activity,  and  the  new  cells,  pushing  up  as 
before,  break  these  layers  apart  and  the  opening  is  established 
anew." 

To  ascertain  the  extent  to  which  lenticels  are  closed  I  conducted 
a  series  of  experiments  at  the  University  of  Kansas  in  the  fall  and 
winter  of  1907-08.  My  apparatus  consisted  of  a  J-shaped  glass 
tube  with  the  tip  of  the  short  arm  bent  outward  from  the  long 
arm.  The  out  end  of  the  twig  experimented  upon  was  attached  to 
the  short  arm  by  means  of  a  short  rubber  connection,  which  was 
wrapped  with  wire  around  both  the  glass  tube  and  the  twig  to 
make  it  air-tight.  The  short  arm  and  twig  ^ —  immAmAd  in  a 
vessel  of  water  and  mercury  was  poiUPi 
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a  funnel  at  its  upper  end.     The  pressure  of  the  mercury  compresses 
the  air  in  the  short  arm,  forcing  it  through  the  twig  and  caosiDg  it 
to  appear  as  bubbles  wherever  there  are  openings  in  the  twig.     The 
more  minute  the  openings  the  greater  the  pressure  reqaired  to  pro- 
duce bubbles  at  a  visible  rate.     It  is  indeed  true  that  when  babbles 
are  obtained  at  a  greater  pressure  they  can  also  be  obtained,  more 
slowly,  however,  at  lesser  ones.     So  it  is  an  exceedingly  diffioalt 
matter  to  obtain  an  accurate  comparison  between  different  subjects, 
but  my  data  enabled  me  to  group  them  roughly  into  four  classes. 
Class  A  consists  of  those  in  which  the  passage  of  air  is  least  ob- 
structed, so  that  bubbles  were  readily  obtained  with  a  pressure  of 
10  cm.  or  less  of  mercury.     Class  B  comprises  those  in  which  10 
to  50  cm.  was  used  to  form  the  bubbles;  class  C  those  in  which 
they  were  noticed  at  higher  pressures  (50  to  140  cm.),  and  class  D 
those  in  which  none  were  obtained  by  the  highest  pressures  applied, 
which  varied  in  different  cases  from  90  to  140  cm.  and  was  generally 
maintained  for  a  considerable  length  of  time. 

One  hundred  twigs  belonging  to  thirty- five  different  species  were 
tested  between  October  and  January,  after  the  season's  growth  had 
ended  and  mostly  after  the  leaves  had  fallen.  The  results  were  as 
follows,  a  number  in  parentheses  following  each  species  in  which 
the  same  result  was  obtained  from  more  than  one  twig. 

Class  A. — Salix  alba,  Hicoria  ovata,  Gymnocladus  canadensis, 
Rhus  copallina  (2),  iEsculus  arguta,  Acer  saccharinum,  Acer  sac- 
oharum  (2),  Asimina  triloba  (2).     Eleven  twigs  of  eight  species. 

Class  B. —  Salix  alba,  Populus  deltoides,  Quercus  acuminata, 
Corylus  americana,  Tuglans  nigra,  Hicoria  ovata,  Ulmue  fulva  (2), 
Ulmus  americana,  Celtis  occidentalis  (3),  Plantanus  occiden talis, 
Fraxinus  lanceolata,  Sambucus  canadensis  (2),  Prunus  americana 
(3),  Glediteia  triacanthos,  Gymnocladus  canadensis,  Amorpha  fruti- 
cosa,  Rhus  aromatica,  Ailanthus  glandulosus,  Acer  negundo. 
Twenty-six  twigs  of  nineteen  species. 

Class  C. — Juniperus  virginiana,  Populus  deltoides,  Juglans 
nigra,  Ulmus  americana,  Celtis  occidentalis  (2) ,  Toxylon  pomiferura 
{2),  Plantanus  occidentalis,  Catalpa  speciosa,  sanbucus  canadensis, 
Prunus  cerevisieii?,  Gleditsia  triacanthos,  Gymnocladus  canadensis 
(3),  Cercis  canadensis,  Rhus  glabra  (3),  Xanthoxylum  americanum 
(3) ,  Acer  saccharinum  (2) ,  Acer  negundo  (3) .  Twenty-eight  twigs 
and  seventeen  species. 

Class  D. — Juglans  nigra,  Ulmus  americana,  Catalpa  speciosa, 
Cornus  asperifolia,  Prunus  americana,  Prunus  persica,  Pyrus  coro- 
naria,  Gleditsia  triacanthos  (3),  Cercis  canadensis  (2),  Rhus  copal- 
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lina,  Ailanthus  glandulosus,  Aoer  Baccharinum  (8),  Acer  negundo 
(11),  Tilia  americana,  Aeimina  triloba.  Thirty-five  twigs  and  fif- 
teen species. 

Sixty-five  of  the  twigs  tested  seemed  to  have  some  or  all  of 
their  lenticels  open  for  respiration  during  the  winter  months,  while 
the  other  thirty-five  did  not  have  such  provision.  In  about  half  of 
the  former  cases,  however,  bubbles  were  seen  from  one-half  or  fewer 
of  the  lenticels  immersed,  in  some  instances  from  but  a  small  per- 
centage of  them. 

It  was  noticed  that  the  two-year- old  growth  has  generally  more 
open  lenticels  than  the  growth  of  the  season,  and  that  the  three- 
year-old  growth  has  more  than  the  two-year.  Likewise,  the  older 
lenticels  appeared  to  have  the  freest  passage  for  air. 

It  was  also  rather  remarkable  that  in  the  case  of  some  species 
tested,  notably  the  papaw,  some  twigs  gave,  decidedly  positive  and 
others  as  decidedly  negative  tests.  In  several  cases  open  and  closed 
lenticels  of  a  species  were!  marked,  imbedded  in  paraffin,  and  sec- 
tioned. No  difference  could  be  detected  with  the  microscope.  In 
no  case  could  an  open  intercellular  passage  be  traced  to  the  interior 
of  the  stem,  there  seemingly  being  just  beneath  the  filling  tissue  a 
layer  of  cork  without  spaces  such  as  histologists  describe. 

It  appeared  that  generally  the  rank-growing  shoots,  such  as  the 
water-sprouts  from  the  base  of  the  tree,  had  the  lenticels  more  gen- 
erally closed  than  did  the  smaller  or  more  stunted  shoots. 

In  class  D  are  only  four  species  which  were  not  placed  also  in 
one  of  the  other  classes  on  account  of  their  lenticels  having  been 
in  some  instances  found  open;  and  of  each  of  these  four  species 
only  one  twig  was  tested. 

Lenticels  were  looked  for  on  the  roots  of  several  species  and 
were  found  well  developed  on  many  but  not  all  of  them.  Their 
structure  is  quite  similar  to  that  of  stem  lenticels.  I  tested  a  few 
with  the  pressure  apparatus,  with  the  following  results : 

Class  B. — Juglans  nigra,  Rhus  glabra  (2). 

Class  C—  Rhus  glabra  (2) . 

Class  D. —  Rhus  glabra  (2),  Ailanthus  glandulosus  (2),  Xan- 
thoxylum  americanum  (2),  Rosa  sp.,  Sambucus  canadensis. 

Summary. —  Four  with  open  lenticels,  eight  without.  In  several 
instances  root- lenticels  were  closed  while  the  lenticels  on  the  stems 
of  the  same  plant  were  open. 
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Late  in  May  and  early  in  Judo,  1908,  I  tea  ted  the   foUowing 

g8,  all  of  wbiob  had  made  mnaiderable  growth  t 

<      ss  A, — ^UlmuB  americaaa  (2)* 

O^    Bg  ^.— Populug  deltoidea  (2),  UlmtiB   americana,  Gleditsia 

iaaanthoB  (2),  Ailaathus   glaQdulosus,  Aoer  saocbarinnm,  Acer 

ludof  Aeimioa  triloba  (2).     Ten  twigs  of  sevea  species, 

r0^«  G. — Juglans  nigra  (2),  Toxylon  pomiferam,  Gtleditaia  tri» 

^tboa,  CeroiB  oanadensia  (2),  Aoer  saocharinum.     Seven   twigs 

ol  five  Bpeoiea. 

None  of  the  nineteen  twige  examined  ga^e  entirely  negative  le- 
i^LiiLfi^  altbongb  in  several  cases  bobbles  were  formed  elowly  and 
from  only  a  comparatively  amall  proportion  of  the  Ifeotioele,  On 
tbe  whole,  however,  lenticels  seem  to  he  open  in  greater  nombers 
in  the  spring  than  in  the  falK  But  the  fact  that  so  many  of  them 
are  open  in  tbe  fall  and  winter  eeema  to  be  a  point  worthy  of 
farther  inveetigatton. 
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INSECT  TYPES  AND  COTYPES. 

A  PRELIMINARY  LIST  OF  THOSE  IN  THE  FRANCIS  HUNTINGTON 
SNOW  ENTOMOLOGICAL  COLLECTIONS. 

By  Chas.  H.  WrrmNGTON,  Muaeam  AaaUftuit  in  Systematie  Entomology,  University  of  Kanm, 

Lawrence. 

THE  following  is  a  list  of  the  types  and  ootypes  in  the  Franois 
Huntington  Snow  entomological  collections,  University  of 
Kansas,  Lawrence: 


Ordbr  NEUROPTERA. 
Hemsrobid^b. 
Glenuyus  snowii  Banks. 

Order  ORTHOPTERA. 
Mamtid^e. 
Staffomantis  ffracilipes  Rehn. 

TRYXAUNiE. 

Cordillacris  pima  Rehn. 

(EDIPODINiE. 

Lactista  arphoides  Rehn. 
Trimerotropis  enowi  Rehn. 

ACRIDIINiE. 

M elanoplus  blatchleyi  Scudd. 
bruneri  Scudd. 
firladstoni  Brunn. 
intermediuB  Brunn. 
snowi  Scudd. 

LOCUSTIDJE. 

Ceuthophilus  tuckeri  Rehn. 
Udeopsylla  serrate  Rehn. 

Order  ]dEMIPTERA-HETEROPTB;RA. 

CORBINA. 

Alydua  setosus  V.  D. 

BERYTIDiE. 

Jalyaus  wickhami  V.  D. 

CAPSIDiE. 

Xeetoeorus  nitons  Reut. 
Diaphnidia  debilis  Uhl. 
Orthoptylus  translucens  Tucker. 
Oncotylus  sericatus  UhL 

TlNGITIDie. 

Corythuca  persandei  Heid. 

Order  HEIUPTERA-HOMOPTERA. 

FULOORIDiB.a 

SeolopMUa  Mtiealat«  Ball. 
OooImis  snowii  BaU. 


BYTHOSOOPIDie. 

Pediopsia  enrthrooephalas  G.  ft  B. 
Idioeerus  snowii  G.  ft  Pr. 

perplexus  G.  ft  B. 

ruf  us  G.  ft  B. 
AffaUiaffiUeteiO.ftB. 

Jassidje. 
Memnoinia  consobrina  Ball. 

fratemaBalL 
Parabolocratns  brunneus  Ball. 
Deltocephalus  flexuosus  BalL 
Athysanus  alpinus  Ball. 
Eutottiz  scitula  Ball, 
insane  Ball. 
slriaU  BaU. 
texana  Ball, 
snowi  Ball, 
oebomi  Ball. 
Phlepsius  arraphicus  Ball, 
cumulatus  Ball, 
denudatus  BalL 
tnrpiculus  BalL 
Scaphoideus  blandus  BalL 
Lonatura  noctuaffa  BalL 

salsura  BalL 
Thamnotettix  cockerelli  BalL 

osbomi  Ball. 
Bmpoasca  atrolabes  GilL 
unicok>r  GilL 
alboneura  GilL 
niffroecuta  G.  ft  B. 

Order  LEPIDOPTERA. 
Hbsperidjb. 
Pyrvus  nesaos  Edw.  (Cotype.) 
polinffii  Barnes, 
occidentalis  Skinner. 
Heteropia  melon,  var.  arizonensis  Skinner. 
Erycides  batal)ano  Luc. 

SATDRNIIDJi:, 

Hyperchiria  zephsrria  Grt 
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i  rubracutte  Bkfawr. 
SyntonMida  befima  SkJniMr. 
Bc&jpaim  padoadit  var.  ooekM  Dyar. 

Lrhooidjb. 
Rnaeiiio  arida  Skin. 

Abotiuml 
AlazSeleaavpanaiBrt.  . 
PygoeUnncha  fupTaa  brt. 
HMBihyatea  lahwala  Ort. 
Bardioldia  trfgonaGrt. 

NOOTUIDJB. 

GyatUHaqaadzataSm.   (GoCypa.) 
I  Smith.    (GoCypa.) 

I  hnrgnMJ  llbiT. 
Oneoenamia  major  Grt. 
Acopa  perpallida  Grt. 
AkptinaflaTomediaSm.  (Gotypa.) 
BbynehasroCis  minimalis  Grt. 

bimarsinalis  Grt 
miraUUflGrt. 
Fteldroma  srandipamiis  Grt. 
Noetoa  oonchis  Grt. 

beataGrt. 
Cborisacrotis  tMTealis  Grt. 
Fdtia  cireomdata  Grt. 
PoroMffrotia  catenala  Grt 
Euoxa  dhralis  Grt 

oraSm.   (Cotype.) 

flavidenaSm. 

cmisGrt 

moniBGrt 

infausta  WDc,  var.  mfula  Sm. 

verticalis  Grt 

baaalisGrt 

anaccsta  Sm.    (Cotype.) 
Richia  parentalis  Grt 

distichoides  Grt 
Biamestra  prodeniformis  Sm. 

artesU  Sm.    (Cotype.) 
arida  Sm.    (Cotype.) 
seaculi  Sm.    (Cotype) 
Barathra  Occidents  Grt 
Trichorthosia  parallella  Grt. 
Anarta  mimula  Grt. 
Hydroecla  juvenalis  Grt. 
Pyrrhia  stilla  Grt 
HeliothiB  suavis  Hy.  Edw. 
Rhodosea  julia  Grt 
Grotella  dis  Grt 
Beesula  luxa  Grt 
Autoflrrapha  snowi  Hy.  Edw. 
ICaraamalus  inficiU  Wlk.  var.  hiatrio  Grt 
Eucalyptra  umbonalis  Sm. 
Eacaria  clauda  Grt. 
Metoponia  nanata  Neum. 
Minufolia  instana  Sm. 
Homopyralia  miserulata  Grt 

cinctua  Sm. 
Euclidia  intercalaris  Grt 
Caliptera  bucetum  Grt 


CGotSFIMj 

Flatiiia  alWrinnlatiia  Sax    (Gotyp«^ 


GloMria  dIaMiBBa  Grt. 

Gi 

CiBMiocalpafiifUbctariaGrtL 


Emploeia  ineonatana  Gayar. 

Fanialdalla  stalaclitaria  Stvelu 'var.  altviiaria 

Grt 
DaUiniaeUmariaHiikt.      * 

panMdUdariaGrt 
Sdacntphia  eontlBaata  Wlk..  var.  enrvttta  GxU 
Caripata  mmaharia  Grt 
Glaueina  pnalbria  Dyar.    (Colarpau) 
Phanara  maxieaiiaria  Grt. 
■aeatenra  variaria  Grt 

iabaavrkiGrt 
Lyehnoaea  hahraoiaria  Hnht. 
Tliarina  Titraria  Grt 
Hyperitia  indiacxatataHy.  Bdw. 
MeCanema  axealaaStrek..  var.  afanpUefawte  Grt 
Sabntodaa  aulphorata  imltata  Hy.  Bdw. 
catenukita  Grt 


MaUttia  aaowU  Hy.  Xdw. 

PnULISuB. 

Symphyaa  aimplieiaUa  Kaarf . 
Erarsaatia  obUqaitta  Grt 
Ek>phi]a  avemalia  Grt 
Crambua  dimidiatallaa  Grt 
Dioryctria  aurantiacella  Grt 

TORTRICIDiB. 

Proteoteras  arizonsa  Kearf  . 
Epinotia  anowiana  Kearf. 

Yponombutidjb. 
Plutella  yumaella  Kearf. 

BLASTOBASIDiB. 

Holocera  arizoniella  Kearf. 

TiNBIDiB. 

Trichophaffa  creacentella  Kearf. 

Order  HYMENOPTERA. 
Tenthredinidjb. 
Hylotoma  conapiculata  MacG. 

EVANIIDiE. 

Hyptia  texaaa  Brad. 

ICHNBUMONIDiB. 

Ichneamon  arizonanaia  Vi«r. 

e?re8riafaacialia  Viar. 
citrifacialia  Vier. 
flayicomis  Creaa. 
varriola  Creaa. 
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Ichneumon  niffrosiffnatuB  Viar. 
hemimelanorua  Vier. 
humphreyi  Vier. 
flavifascialiB  Vier. 
mauruB  Cress.    ( Homotype.) 
Amorpha  pericalis  Vier. 

psenaxareilata  Vier. 
confluens  Vier. 
confluens  Vier..  matati<m  a. 
confluens  Vier.,  mutation  b. 
confluens  Vier.,  mutation  c. 
auffusta  Vier. 
ffalvestonensis  Vier. 
noctura  Vier. 
relative  Vier. 
ferruffinosa  Vier. 
Platylabus  omniferrusrmeus  Vier. 
Phyflradeuon  onrxicomis  Vier. 
spinicoxus  Vier. 
Cryptns  citrinimaculatus  Vier. 
consobrinus  Vier. 
politicalypteras  Vier. 
Nematopodius  exclamans  Vier. 
Mesostenus  discoidaloides  Vier. 
Hemiteles  manitonensis  Vier. 

lathroBcopoides  Vier. 
Pesomachus  homalommoide  Vier. 
testaceicoxus  Vier. 
alosrus  Vier. 
Ophion  idoneum  Vier. 
Eremotylus  felti  Vier. 
Thyreodon  morio  Fabr.,  var.  trancitionalis,  Vier. 

snowi  Vier. 
Nototrachys  reticulatus  Cress.     (Homotype.) 
Anomalon  fulvescens.  var.  hemimelas  Vier. 

paeneferragineum  Vier. 
Atrometus  angitioides  Vier. 
Campoplex  photomorphus  Vier. 
wyominffensis  Vier. 
Limneria  lawrencei  Vier. 
▼iflrile  Vier. 
perdiatinctum  Vier. 
Ischnoscopus  tsniatus  Vier. 
Anffitia  autumnalis  Vier. 
Mesochorus  noctivairus  Vier. 
Olesicampa  melanerythroffastra  Vier. 
Thersilochus  hamiltonensis  Vier. 
snowi  Vier. 
effreffiacolor  Vier. 
memeticus  Vier. 
quintilis  Vier. 
Metopius  grandior  Vier. 
Boethus  SBniffmaticus  Vier. 
Synchnoporthus  tuckeri  Vier. 
Affathobancus  bradleyi  Vier. 
Pimpla  parviabala  Vier. 
landerensis  Vier. 
GlypU  aprilis  Vier. 

brunneisiffna  Vier. 
esrregiafoTea  Vier. 
succineipennis  Vier. 
Arenethra  leucotaenia  Vkr. 


Harrimaniella  paeneimitatrix  Vier. 
Lampronota  occidentalis  Cress. 
Stbphanid>e. 
Stephanus  tridens  Vier. 

Brachonidje. 
Bracon  kansensis  Vier, 

piceipes  Vier. 
Lysiphlebus  succineus  Vier. 
Melanobracon  ulmicola  Vier. 
ViptoerythisVier. 

pieipectus  Vier. 
Rhoffas  fuscieaudus  Vier. 

melanothorax  Vier. 
Chelonus  altitudinis  Vier. 

emresriacolor  Vier. 

exosryrus  Vier. 

nucleolus  Vier. 

texanoides  Vier. 
Microffaster  tuckeri  Vier. 
Diochasma  appalachicola  Vier. 

seeunda  Vier. 
Bois'teres  indotatus  Vier. 
Ischneutidea  preteroptoides  Vier. 
Cardiocheiles  ni^rroclsrpeus  Vier. 
Ascoflraster  mimeticus  Vier. 
Affathis  wyominffensis  Vier. 
Microdus  agathoides  Vier. 

niffrotrochanter  Vier. 

pimploides  Vier. 

castaneicincta  Vier. 

wichitaneicincto  Vier. 

niffricaudus  Vier. 
Lytopilus  azyffoe  Vier. 
Meteorus  campestris  Veir. 

relativus  Vier. 

noctivaffus  Vier. 
Dinotrema  sismifrons  Vier. 
Brachistes  nocturnus  Vier. 
Zele  crassicalcara  Vier. 
Coenocelius  politifrons  Vier. 
Iphianlax  perepicus  Vier. 

propinquus  Vier. 

militaris  Vier. 

melanoffaster  Vier. 

cinnabarinus  Vier. 
Opius  aberrans  Vier. 
basiniffrus  Vier. 
luticeps  Vier. 
niffrocastaneus  Vier. 
Aphereta  delosa  Vier. 

subtricarinata  Vier. 
Aspilota  Columbia  Vier. 
ChallidoitM  kansensis  Brues. 
Scopiarus  monticola  Brues. 
Hormiopterus  claripennis  Brues. 

CHALCIDIDiE. 

Leacopsls  bicincta  Vier. 

PROCTOTBUPIDiB. 

SmUo  montioola  Brues. 
-■-tieoilis  Brues. 


pollen  Lfei*  Vier,  var.  A,  Vi^r. 

-"Wptoehellua  pteiiep«rficu«  Vier. 
STua  foTu^iiwipea  Vier. 

Dhex  ^hmeftdl  Femald.     (Gotypci,) 
inuph«:E  fcrrofftneus  Fox^    ^CotTp^ 

reg«t«idea  Vier^ 
fferbeii  Vier, 
Tachyapliex  cl&fkoniua  Vier, 
cimssifontiia  Vfer^ 
intonsedltu  Vtor., 
NililiDpdJ3  foxii  VLer. 

GorrtM  etiHemJ  Vlcr. 

pBpj^soruB  Vier^ 

lnt«mn«diuB  Vler* 

PiTtLLAKTHIDJG. 

PhiJ*ntht2a  <tr*«9iHJftila  VJer. 
clarkanli  Vlar, 
in«eilal«n.iE  VIer. 

Pm  PH  REPONtD  JBE, 

Died  ant  113  brxinneiciomiB  Vier. 

Trypoicyloii  quintilb  Vier. 
nefularifl  Vier« 
Cmbro  canoaiccla  VltirH, 
cinctibellqa  Vier. 
clarkonlfl  VUt. 
NotoffiiwaJi  e«ni£mAt«r  Vj«r. 

pfi>neomiuvitititiu  Vi«r« 
tietitjruter  Vier. 


PerdfU  lll&ffeal  Vfer. 
MflllfludeA  duplocincta  CklL 

g^v«Atan«fuib  CklL 

hemckli  CkU. 

hexuaothft  CkIL 

tiisroafffmata  CkU. 

pmAM'tAignrnta,  CkIL 
j  prwIantA  CkIL 

portlvasaiu  CklL 

flQmitristta  Ckll, 

t«ntilt«rHiB  CEIL 
Xflooirloisi  pmtnoM,  var.  limit* vis  CltU- 

strctiusv  vv^  Kan.  CklL 
Synbaioiiia  fUlettll,  sub.  sp.  uiowli  CklL 

fnatinct*  CklL 

lippifcs,  vir.  BuhHpplie  CklL 
Dt&da«la  afT^ieU  p«namicta  CklL 
ExomalopBiK  snowii  CklL 

Order  DIPTERA. 

TiruLiP-JE. 
Erioeem  «riopbora  WilL 

ObHtlTA  WIIL 

Rhapbidolabts  debn^  WflL 
TipuU  mcMtM  Doaii«. 

dprai  macula  Walker. 

dDTBnineilia  DoaneL 

IWneathas  tomuB  Towtia. 
CflTatopai:tm  dEmidiatus  Adama. 

!l»¥iia  Win.    CCotTtw.) 
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Chironomus  anonumuB  WilL    (Cotjp«.) 
flayiventria  Johan. 
lonffimanuB  WilL    (Gotype.) 
lacifer  Johan. 
microoerua  WilL    (Gotype.) 

CuuciDJi:. 
Cutox  affinifl  Adams, 
apicalis  Adams, 
partieeps  Adams. 

MYCBTOPHIUDiS. 

Ceroplatus  apicalis  Adams. 
Platyura  arracilis  WilL 

notabUis  WiU. 

pulchra  WilL 
Sciophila  annulate  Adams. 

niffricaada  Adams. 
Syntemna  mutor  Adams. 
Neosrlsphsrroptsra  cuneola  Adams, 
lineola  Adams. 
striaU  WUL 
M  acrocera  dUuta  Adams. 
Eunoriste  occidentalis  Coq. 

CBCIDOMYIDiE. 

Aaphondylia  atriplicis  Towns. 
Cecidomyia  raditae  Snow. 

SiMULIIDJi:. 

Simuliam  arsus  WilL 

notatam  Adams, 
venustam  Say. 

STRATIOMYDJi:. 

Sooliopelta  lutipes  Will. 
Hermetia  comstocki  WilL 

eiseni  Towns. 
Ptacticus  sackeni  WilL 
Chrysochroma  albipea  Towns. 
Macrosanms  clavis  Will. 
Odontomyia  americana  Day. 

flava  Day. 

pilosa  Day.  » 

pubeecens  Day. 
Euparyphus  albipilus  Adams. 

limboventris  Will. 

mutabilis  Adams. 

ornatus  WilL 

septeramaculatus  Adams. 
Clitellaria  arvenUU  WUL 
Nemotelus  abdominalis  Adams, 
bmesii  Mel. 
kansensls  Adams, 
trinotatus  MeL 

Tabanidjb. 
Panffonis  dives  Will. 

f  era  WilL 
Silvius  pollinosus  WilL 
Chrysops  bistellatus  Daeck.    (Gotype). 

discalis  WilL 

frazariWilL 

pachyceras  WiU. 


Ghryaopa  pertiiiax  WUL 

aaquax  WiU. 
Tabanua  baal  Towna. 

feneatraWUL 

frateUua  WUL 

fur  WUL 

ffuttatus  Tbwns. 

hyalinipennis  Hine. 

latioeps  Hine. 

oabomi  Hine. 

parvuluaWUL 

prodactua  Hine. 

pygrmsBua  WUL 

aodaliaWUL 

aaffittariua  IfacQ. 

tarsalia  Adama. 

atratus  Hine. 

LBPTIDiE. 

Xylophaams  decorus  WUL 
ffraeUis  WUl. 
nitidos  Adams.  ' 
Xylomyia  parens  WilL 
Arthroceras  poUinoaiim  WilL 
Leptis  palpalis  Adams, 
pleoralis  Adams. 
Chrysopila  bella  Adams. 

flavibarbis  Adams, 
lucif  era  Adams. 
Symphoromyia  flavipalpis.  Adams, 
pachyceras  WiU. 
plangens  WilL 
Nemb8trinid;b. 

Hirmoneura  flavipes  WUL 
Rhynchocephalus  sackeni  WUL 

yolaticus  WUL 

Cyrttdje. 
Aciocera  Uturata  WilL 

BOMBYLIIDJB. 

Anthrax  aemulus  O.  S. 
affrippina  O.  S. 
alto  Tucker, 
comparato  Tucker, 
cunculus  O.  S. 
f  austina  O.  S. 
livia  O.  S. 
moneta  O.  S. 
sabina  O.  8. 
Triplasius  norus  WilL 
Heterostylum  aackeni  WUL 
AnaatcDchna  melanohalteralia  Tucker. 

fulyipennia  Tucker. 
Lordotua  pulcherrimua  Will. 
Eclimna  auratna  WUL 
lotuaWUL 
melanoeua  WUL 
iodalia  WiU. 
Deamatoneara  arcentif rona  WilL 
Aphoebantoa  carbonariua  O.  S. 
conuma  0. 8. 
eyekipaO.  8. 
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D«inataiii7ia  •nonuda  WnL 
DoUebonjiA  sneflis  Win. 

Tbbebvidjb. 


kfenmlk  AdaniB. 
oeeipitaHs  Adams. 
Tharara  aBoaiale  Adams. 
iWilL 


SCBNOPINIOJB. 

Seanopinns  electa  Adams. 

miiabilis  Adams. 

Mtdauub. 
Sethypna  towsendi  WilL 

hiteolns  WilL 
Mydas  abdominalis  Adams, 
adtnlas  WilL 

AnOCBUDJB. 

Rhaphiomydas  mellifex  Tbfwns. 
xaftthos  Towns. 


BialkplMna  snfldiaiia  WIIL 
iWflL 


Leptocaater  pietipes  Loew.    (Homotarpe.) 
Stenopogon  aBacidinus  WQL 

cratusLoew.    (Homotype.) 
TrielistacazWilL 
Kyelaphos  nifus  Will. 
Dioetriaalblas  Walker. 

pusio  O.  S. 
CyrtoposoD  daayUis  WilL 
dubius  WiU. 
TffibberWilL 
pnepesWilL 
Lasioposon  terricolo  Johmion. 
Holopoffon  snowii.     (Cot3rp«.) 
Saropoffon  albifrons  Black.    (Cotype.) 

combustus  Loew.     ( Homotype.) 
Dcromyia  perplexo  M.  A.  C.     (Cotype.) 
TaraCUtuB  brevicornis  WilL 
Cophttra?  breviconia  WilL 
fur  WilL 
scitula  WilL 
Nicocles  abdominalis  Will. 

ruf  ua  WilL 
Nuaa  chalybca  WilL 
Dasyllis  astur  O.  S.     (  Homotype.) 
Laphria  canis  WilL 

carbonarius  WilL 
ferox  WilL 
pubescens  WilL 
ruficaada  WilL 
ventralia  Will. 
vivax  WilL 
Xanthippe  WilL 
OmmatiuB  ni^romaculosus  Back. 
ProctacanthuB  amo  Towns. 
Erax  dubiuB  WilL 
jubatus  WilL 
latrunculoB  WilL 
leucocomuB  WilL 
Biroilis  WilL 
stamineuB  WilL 


roflpes  V^abr. 
Stenoproaopaa  ariMnenafa  WOL 
Neottamua  affinia  WIU. 

dtotinetaaWilL 
Tobnenia  dehisaa  Tucker.     (OotTpat) 
ealUduaWill. 
msaiB  Tneker. 
PUkdicns  nillpemiia  Hinau 
AsQua  ancnsCiftroaa  Will. 

astotoa  WiO. 
RhadimnKua  leneopogoa  Win. 

DOUCBOPODlDiB. 

Frikpodimia  inanlaria  Aid. 
Diaphonia  eonticuiia  Aid. 

dabins  Aid. 

flaTipeaAld. 

simplex  AkL 

speetabiUs  Loeir.    (Gotjrpeu) 
Asyndetns  fratethis  Aid. 
Chryaotua  alUpalpaa  AkL 


hirsatoaAld. 

nicer  AkL 

pietioomia  Loew. 
Eutarsoa  sinaatns  Aid. 
Parasyntormon  occidentale  AkL 
Sympycnua  frater  AkL 
Anepakxnyia  linearis  Aid. 
Nenrisona  lateralis  Say. 
Thinophflns  peetinifer  Wheder. 
Thrypticus  cttpuHferus  Aid. 

Binffularis  Aid. 
HydrophoruB  canescenB  Wheeler. 
LiancaluB  hydrophiluB  Aid. 

BimiliB  Aid. 
DolichopuB  albiciliatuB  Aid. 

ciliatoB  Aid. 

coloradenaiB  Aid. 

conversrenB  Aid. 

dakotensia  Aid. 

duplicatuB  Aid. 

srandiB  Aid. 

idahoeensis  Aid. 

kansensiB  AkL 

marsrinatUB  Aid. 

obcordatuB  Aid. 

occidentaliB  Aid. 

plumosuB  AkL 

tenuipes  Aid. 

viirilanB  AkL 

willistonii  Aid. 
HerocoBtomua  latipes  AkL 
ParacIiuB  filifer  AM. 

▼enuBtuB  AkL 
Sarcionaa  lineatUB  Aid. 
PelaBtoneuruB  arventifer  Aid. 
kansenBia  AkL 
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Empididjb. 

DrapetisflavidaWiU. 

latipennis  Mel.    (Homotype.) 
flaviceps  Will.     (Cotype.) 

Paralhalassius  aldrichi  Mel. 

Thinodromis  inchoata  MeL 

Hilara  nugax  MeL 

Rhamphomyia  sociabilis  Will. 

Phoridje. 
AphiochsBta  halictonixn  MeL  ft  Brues. 

lonffifrons  Brues.    (Metatype.) 

Platypezidjb. 
Callimyia  ventiata  Loew. 
Calotaraa  ealceata  Snow. 

ornatipes  Towna. 
Platypeza  abscondita  Snow. 

cinerea  Snow. 

pulchra  Snow. 

tseniata  Snow. 

umbrosa  Snow. 

unicolor  Snow. 

PiPUNCULIDiE. 

Pipuncultia  fuacitarsia  Adama. 

Syrphidjg. 
Microdon  lanceolatus  Adams. 
Rielanoffaster  Snow, 
pallipennis  Snow, 
violens  Towns, 
xanthophilus  Towns. 
Callicera  montensis  Snow. 
Naosiffaster  Scutellaria  Adams. 
Chiloeia  chalybescens  WilL 

lucta  Snow. 

niffripennis  WilL 

tarda  Snow. 

wilUstonii  Snow. 
Chalcomyia  serea  Loew. 
Baccha  belU  WilL 
Platychirus  palmuloeus  Snow. 
Melanostoma  coerulescens  WilL 
concinnum  Snow, 
kelloffffi  Snow. 
Syrphus  creper  Snow. 

disffrearus  Snow. 

montivaffus  Snow. 

pullulus  Snow. 

ruflcauda  Snow. 
Xanthoirramma  habilis  Snow. 
Sphaerophoria  melanosa  WilL 
Brachyopa  cynops  Snow. 
Volucella  apicifera  Towna. 
ErisUlis  montanus  WilL 
Tropidia  incana  Towns. 
Helophilus  dychei  WilL 
MaUota  albipUis  Snow. 
Criorhina  lupina  WiU. 
Spilomyia  kahlii  Snow. 
Ceria  snowi  Adams. 


CONOPIDiB. 

Conops  bellus  Adams. 

fumipennis  Adams. 

semifumoeus  Adanu. 

arracilis  WUL 

sylvoeus  WilL 

xanthopareus  WilL 
Physocephala  affinia  Will. 

burgressi  WilL 
furcUlata  WilL 
Zodion  abitus  Adams. 

bicolor  Adams. 

parvum  Adams. 

pictalum  WilL 

pyarnueum  WilL 

scapulare  WilL 
Stylogaster  neglecU  WilL 
Dalmannis  picta  Will. 
Oncomyia  baroni  WilL 
modesU  WilL 

modesta.  var.  melanopoda  WilL 
propinqua  Adams. 
Myopa  pictipennis  Will. 

pilosa  WilL 

plebeia  WilL 

tectura  Adams. 

TACHINIDiB. 

Phorantha  occidentis  Walk. 
Alophora  senoventris  WilL 
Euscopolis  dakotensis  Towna. 
Trichopoda  subcilipes  Towns. 
Ceratomyiella  conica  Towns. 
Rhinophora  mexicana  Towns. 

valida  Towns. 
Anisia  vanderwulpi  Towns. 
Euryceromyia  robertaonii  Towns. 
Hypostena  floridensis  Towns. 

indecisa  Towns. 
Hyalursrus  johnsoni  Towns. 
Polidea  americana  Towna. 
Eumyothyria  illinoisensis  Towns. 
Leucostoma  atra  Towns. 

?neomexicana  Towns. 

senilis  Tbwns. 
Clsrtiomyia  flava  Towns. 
Xanthomelana  atripennis  Say. 
Epifftymyla  floridensis  Towns. 

ffeniculata  Towns. 

lucens  Towns. 

polita  Towns. 

robertsonii  Towns. 
Ginfflymyia  acrirostris  Towns. 
Plaffiprospheryaa  floridensis  Towna. 

parvipalpos  Van  d«r  W. 
Plaffia  aurifrons  Towns. 
Siphoplaffia  anomala  Towns. 
GoniochjBta  plaffioidea  Towna. 
ChaetoffloMa  picticomis  Towns. 

violsB  Towns. 
Pachyophthalmos  aorif rons  Towns. 
floridensiB  Towna. 
PMadotraetOMniiMonieacieana  Towns. 
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fUL 

■wm 


WUL 

IL 

iQtriiB  Town*, 

ri», 


\ 


Ina  ^.^ippivara  WiiL 

f ranch ii  Will, 
lift  nifdtA  TowDi;^. 

exilis  Coq. 
bepiArMes  Tbwnn. 
*rpgpb?T7«*-  profniscuiiTowni!. 
webeterii  TowTiH* 
'■iSiderwiilpiA  atfophopodokieii  Tow^m. 

lu:hin*  ikcrlilenBts  TuwtiSv 
spinnlofia  Town** 

ractocertt  mnofn*!*  Town*, 
jhyto  ffilettcl  Towns, 
hBrlpe£4  ht^sqiiKmU  Towsa. 
ruf«e#na  Towna, 
Museoptetyx  cbiiftiHul*  Tdwns. 
PafadMyma  braucri  Will. 

HineiAlAris  Tcram*. 
Atrv?E^hopm]p\i^  An^Qstl^miB  TowtiA, 
Phflrfch»tA  Bcqaiut  Wtlh 
Uetopia  !euc««ph&lm  Towiib> 
HUjurellA  d«cenii  Tawnv. 
«!lt&  Tqvp», 
politn  Tow  118, 
Brftchr^Hn*.  chihuaJunienftin  Town«. 
in  termtsdia  Towns. 
Barcophnein*  Towns* 
EuthytoAo^PA  ptitioliilA  TawniL 
Gonia  parcm  WilL 
stylWUL 
■imil^  WilL 
MqiWK  Will 
StTfillanutiia  flnitimm  SnaMr. 

hpheeFat 
Eacncphalw  gutiCPKifia  Towna, 
AiAobiB  diAtlncCa  Tawns. 
AnbytaA  hy*tric0Ule»  Will 
EchinCHnyis  dakotensis  WUl. 
hystrlcou  Will 
EpAlliiwlilcolor  Will 

Juiinella  extlifi  Town*. 
»ror  Will 


DCXTII>JB> 

Hyutrlchodexia  roederi  WiJL 
Iteknodexia  triatls  Will. 

SftroopbagK  ductopyffi&liii  WHL 
eimbick  Towrta. 

belicisTowfLB. 

teucAnii^  Towns. 

micropyffialiB  WUL 
Surcodexia  steruodoDtia  TavroA^ 
SarcopbagrcUA  imbecillA  Van  der  ^ 

Qiryooroyio  dfiyy&idyi  Eoueh. 
a  ntirriceiin  Bl^t, 
».tobia  r!c^  Show. 

AptOotoa  polltiiA  Wtli 

«vane«^ii*  Tucker, 
Mtiffua  Adams* 

Tctanoeem  Inopa  Adama. 
Sepedon  omatifrcmfl  Adama, 
pcapdlari*  Adama. 

FBchyeerina  dobroaa  Will 
SapmEnysa  in^rata  Will 

QCtoTittat*  WWL 

[joUta  WilL 

puella  Will 
WilL 


Rirvllia  bt«v1faBciata  Johnson. 
Eu^eata  apicalis  Wilt. 

SpilojfraphR  conwilcsr  Van  der  W. 
Trypeta  occideatAliB  Sn,ow. 
PolymcErpbctmyia  ba^Utea  Snow, 
CEdajpLi  minuta  Snow, 

moffitana  Snow. 
TUiairoIetifi  uphyiia  Soow. 
Eutreta  lonKiconit*  Snow, 
EuFoata  f^iiPfltrata  Snow* 
reticulata  Snow. 
Xfinochieta  cJicbiiomata  Snow. 
Ict^ca  faaciata  Adama, 
Xapbritifl  dupla  Craaa*     (Cotype,) 

paUidipenniB  Crea^v     (Cot7i}«. ) 

aburtirip^rtnis  Snow, 

variabilis  Ddan& 
fiuar«sta  bellalu  Snow, 

latlpennis^ 
tfzvUla  conjmicta  Adaraa. 
Aava  AdaniB« 
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MiCROPEZIDJB. 

Micropesa  turcana  Towns. 
Calobata  pleuritica  Johnson. 

•     DlOVBTDJB, 

Sphyracephalm  affinis  Adams, 
nitidus  Adams, 
pollinosus  Adams. 

Ephydridje. 
Notophila  decoris  Will 
Paralimna  multipuncUta  Will. 

obecura  WilL 
Discomyza  dubia  Will 
Discooorina  obecura  WilL 
Ochtheroidea  atra  Will. 
Ephydra  pygmsea  WilL 
tarsata  Will. 

OSCINIDiE. 

Chlorops  albifacies  Adams. 

appropinqua  Adams. 

bilineata  Adams. 

cinereipennis  Adams. 

halteralis  Adams. 

inirrata  Will. 

liturata  Adams. 

parva  Adams. 

recurva  Adams. 

rubicunda  Adams. 
Hippelates  splendens  Adams. 
Elachiptera  bilineata  Adams. 
Oscinis  coUusor  Towns, 
incipiens  WilL 

Drosophilidje. 
Drosophila  coffeata  Will. 

ornatipennis  Will, 
pallida  WUL 


AGROMYZmJB. 

Affromyza  Utaralis  WilL 

soroeis  WUL 
Opthalmomyia  lacteipennis  Loew. 

lobioptera  WilL    (Cotype.) 

HiPPOBOSCIDJB. 

Trichoblus  dufiresii  Towns. 

NYCTERIBnDiB. 

Nyeteribia  antrozoi  Towns. 

AFRICAN  DIPTERA. 

Systropus  snowi  Adams. 
Pronutchus  flavibarbis  Adams, 
naffliffens  Adams.  - 
solus  Adams, 
apicalis  Adama. 
Sisyrnodites  major  Adams. 

niflrrifimbriis  Adams. 
M  elanostoma  bituberculata  Adams. 
Eriatalis  communis  Adams. 
SBQualis  Adams, 
dissimilis  Adams, 
lonfricomis  Adams. 
Hineia  flavipes  Adams. 
Pasacompsomyia  houffhi  Adams. 

splendida  Adams, 
vesticulis  Adams. 
Tipala  velusa  Doane. 

nincineta  Doane. 
spectabilis  Doane. 
streptocera  Doane. 
sulphursB  Doane. 


SUMMARY  OF  ORDERS. 

Speeiss, 

Diptera 610 

Hymenoptera 216 

Lepidoptera 97 

Hemiptera 88 

Orthoptera 11 

Neuroptera 1 

Total  number  of  species 872 
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NOTES  ON  KANSAS  MAMMALS. 

By  D.  B.  Lamtz,  Blok«ie«l  Surwm,  Waabinstan.  D.  CL 

A  MONOGBAPH  on  the  hares  and  rabbits  of  North  Amezioa 
^^  has  been  prepared  by  Mr.  E.  W.  Nelson,  of  the  United  States 
Biological  Survey,  and  will  soon  be  pnblisbed.  The  examination 
of  specimens  collected  in  Kansas  shows  that  two  hitherto  unre- 
ported races  of  rabbits  occur  there.  They 'are  Sylvilagtss  fiari- 
danus  similis  and  Sylvilagus  auduhoni  baileyi.  These  make  the 
total  number  of  forms  of  rabbits  known  from  the  state  seven,  as 
follows: 

Zepus  oampestris  Bachman.  Whitb-tailbd  Jack- rabbit.  Oc- 
curs throughout  the  northern  half  of  the  state,  and  in  the  western 
part,  perhaps  south  of  the  Arkansas  river.  The  American  Mu- 
seum, New  York,  has  specimens  from  Garden  City. 

Lepus  malanotis  (Mearns).  Blaok-eabbd  Jack- rabbit.  Oc- 
curs throughout  the  state,  but  is  not  common  in  the  extreme  north- 
eastern part;  abundant  in  the  western  part. 

SylvilagiM  floridanuB  meamsi  ( Allen ) .  Meabn's  Oottontail. 
Of  the  cottontails,  this  form  is  the  most  widely  distributed  in  the 
state.  Mr.  Nelson  examined  specimens  from  Lawrence,  Manhattan 
and  Onaga,  as  well  as  from  Washington  county.  It  probably  oc- 
curs in  the  valley  of  the  Kansas  river  west  to  the  limit  of  trees. 

Sylvilagus  floridanua  aCacer  ( Bangs).  Oklahoma  Cottontail. 
Occurs  in  southern  Kansas.  Specimens  were  examined  from  Gar- 
den Plain,  Belle  Plaine  and  Wichita. 

Sylvilagus  floridanus  similis  Nelson.  Nebraska  Cottontail. 
Specimens  from  Long  Island,  Kan.,  were  referred  to  this  form,  the 
type  of  which  came  from  Valentine,  Neb. 

Sylvilagus  auduhoni  bailey i  (Merriam).  Wyoming  Cotton- 
tail. This  form  of  the  small  plains  cottontail  has  been  taken  at 
Wa  Keeney  and  Pendennis. 

Sylvilagus  auduhoni  neomexicanus  Nelson.  New  Mexico  Cot- 
ton-tail. Specimens  in  the  Biological  Survey  collection  taken  at 
Kinsley  and  at  Kiowa  were  formerly  referred  to  Lepus  \_Sylvilagus'] 
arisonce  minor,  and  were  so  entered  on  my  list  of  Kansas  mam- 
mals in  former  papers  read  before  the  Academy.  They  have  been 
assigned  by  Mr.  Nelson  to  this  new  form. 

Nyctinomus  mexicanus  Saussure.    Mexican  Free-tailed  Bat. 
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The  epeoimen  of  free-tailed  bat  ooUeoted  at  Manhattan  by  Dr.  O. 
P.  Beaohey  and  presented  by  him  to  the  Washburn  College  mu- 
seum,  was  forwarded  to  the  Biological  Survey  in  February,  1907, 
and  identified  there  as  the  Mexican  species.  It  was  submitted  also 
to  the  judgment  of  Mr.  Gerritt  S.  Miller,  of  the  United  States 
National  Museum,  who  confirmed  the  identification. 

The  three  additions  herein  reported  make  the  total  number  of 
forms  of  native  mammals  of  Kansas  eighty-eight. 
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THE  GERM-PLASM  HYPOTHESIS  OF  WEISMAMN 
UNTENABLE. 

By  L.  0.  WoomK.  DapartaMiit  of  Biology  and  Gcolocy,  State  Ncnaal  8ebool.  XBpari*. 

MANY  aoientists  who  have  approached  biology  from  the  side  of 
matbematios,  physios  and  obemistry  have  injected  the  certain* 
ties  of  physical  science  into  their  explanation  of  the  phenomena  of 
life,  a  variable.  In  the  foremost  rank  of  philosophical  biolog^ists  stands 
August  Weismann,  who  is  author  of  the  most  ingenious  materialistic 
hypothesis  offered  to  explain  heredity  and  ontogeny.  Weismann 
claims  in  his  hypothesis  that  a  very  precious  portion  of  germ-plasm, 
peculiar  in  its  qualities  to  each  species,  is  handed  on  from  genera* 
tion  to  generation,  bearing  impressed  on  the  matter  oomposing  it 
the  characteristics  of  parents  to  offspring.  Shielded  from  rude 
contact  with  the  external  world,  the  qualities  of  the  plasm  ohange 
but  slowly,  just  enough  to  carry  forward  the  work  of  evolntion. 

Filled  with  admiration  for  the  great  atomic  theory,  in  which  the 
qualities  of  the  molecule  are  said  to  depend  upon  the  kind,  number 
and  arrangement  of  the  atoms  composing  it,  Weismann  imagined 
that  the  germ-plasm  must  consist  of  myriads  of  tiny  aggregations 
of  molecules,  which  he  decided  to  name  biophors,  or  bearers  of  the 
qualities  of  life.  These  biophors  must  equal  in  number  of  kinds 
the  total  number  of  qualities  exhibited  by  all  plants  and  animals, 
one  biophor  for  each  quality.  As  there  are  many  millions  of  such 
qualities,  the  disciples  of  Weismann  match  them  with  billions  of 
biophors  in  each  germ-cell. 

Each  biophor,  Weismann  imagined,  could  assimilate  food,  grow 
and  divide  so  the  total  number  would  equal  all  the  needs  of  all  the 
cells  of  each  individual.  Weismann  further  imagined  that  the  bio- 
phors became  united  into  groups  which  he  named  determinants, 
there  IxMng  one  determinant  for  each  cell  of  the  body,  except  the 
germ-cells.  The  germ-cells  must  have  all  the  different  kinds  of 
determinants  needed  by  the  developing  plant  or  animal.  Bat  these 
determinants  of  the  germ-cells  could  also  absorb  food,  grow  and 
divide  as  well  as  the  biophors.  so  there  would  always  be  enongh  of 
them  for  all  the  cells  of  the  body,  no  matter  how  many  they  might 
he.  The  determinanti?  wtre  thought  Xc^  be  somewhat  piggish  in 
tht'ir  dispi^itions  so  they  would  strupclo  with  one  another  for  food 
aud  oxyiren,  and  some  would  get  more  than  their  due  share  and 
grow  faster  and  become  dominant,  while  others  would  starve  and 
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be  recessive.     These  are  certainly  strange  propensities  for  matter 
to  exhibit. 

Weismann  has  never  seen  a  biophor  nor  a  determinant,  bat  imag- 
ines them  to  exist,  just  as  the  chemist  imagines  atoms  to  exist,  never 
having  seen  them,  because  they  enable  him  to  ofiFer  a  solution  to  a 
diflScult  problem.  Weismann  fails  to  note  one  serious  difference 
between  the  condition  of  atoms  in  a  molecule  and  that  of  molecules 
in  a  biophor  or  a  determinant.  Atoms  are  probably  held  by  power- 
ful polar  forces  to  a  definite  arrangement  in  the  molecule;  but  the 
molecules  of  biophors  and  determinants  in  a  fluid,  colloidal  mass 
like  protoplasm  can  have  no  such  fixed  arrangement.  The  few 
kinds  of  molecules  in  the  rapidly  multiplying  chromatin  granules 
or  microsomes  are  in  a  constant  state  of  flux  of  construction  and 
destruction  during  the  lifetime  of  every  protoplasmic  cell.  Even 
if  all  proteids  were  crystalloids,  this  instability  of  molecular  arrange- 
ment but  proves  the  presence  of  an  influence,  such  as  life  can  exert, 
that  c^n  build  or  unmake  crystals  with  a  rapidity  and  ease  unknown 
in  all  other  crystalline  substances. 

Nutriment  and  oxygen  must  flow  in  a  steady  stream  into  the 
living  cell,  energy  must  be  continuously  liberated  for  the  activities 
of  the  protoplasm,  and  useless  matter  must  be  as  continuously  ex- 
creted, or  the  cell  dies.  All  this  would  seem  to  prove  beyond  ques- 
tion that  the  many  kinds  of  molecules,  their  definite  and  stable 
arrangement  in  the  biophors  and  determinants,  required  to  give  a 
physical  basis  to  the  germ-plasm  hypothesis,  are  absent  from  living 
protoplasm.  No  known  law  of  chemistry,  no  known  law  of  physics,, 
sanctions  the  statement  that  the  arrangement  of  the  molecules  and 
supermolecules  in  colloidal  matter  like  protoplasm  can  and  doe& 
produce  combinations  possessing  the  characteristics  of  the  biophors. 
and  determinants  claimed  by  Weismann  and  his  disciples. 

But  some  disciple  of  Weismannism  may  say  that  the  qualities 
exhibited  by  all  the  kinds  of  plants  and  animals  may  inhere,  never- 
theless, in  some  unknown  way  in  the  matter  composing  their  bodies. 
Darwin  and  many  others  beside  Weismann  have  imagined  that  this 
might  be  true.  What  are  the  possibilities  for  matter  to  play  an 
important  part  in  heredity?  The  qualities  of  the  parents  go  in 
some  way  to  the  offspring.  Either  matter  must  possess  and  carry 
them  or  we  must  make  an  entity  of  that  so-called  quality  of  matter, 
termed  life,  and  let  it  carry  the  inherited  qualities.  The  second 
horn  of  the  dilemma  is  the  one  which  a  rapidly  increasing  number 
of  biologists  have  decided  to  take,  and  even  Weismann  admits  that 
life  may  be  the  bearer  of  inherited  characteristics  from  parents  to 


340 


Kansas  Academic  of  Science^ 


offspring  (Evolution  Theory,  vol.  II,  page  369),  but  natarally  pre- 
fore  his  owq  hypothesis. 

Knowing  the  characteristics  of  life  and  the  qualities  of  EDattor 
by  personal  experience  and  obeervation,  we  ought  to  reach  a  lan^ 
measure  of  oertainty  aa  to  which  is  the  bearer  of  mhertted  qaalitfl 
by  making  a  careful  stady  of  the  proeeBS  of  reproduction  in  pladH 
And  animals.     The  remainder  of  this  paper  will   be  devoted  ioW 
presentation  of  this  proceee  aad  to  showing  wherein   the  aotiTities 
of  orgaDisms  transcend  all  known  powers  and  qualities  of  matter 
aud  energy,  but  are  germane  to  a  third  entity,  life,  as  capable  of 
definition  as  are  the  other  membere  of  this  triumvlmte. 

MATUEATIOK. 

A  to  ^,^ All  protoplasm io  cells  of  higher  plants  and  animals  c<m- 
Bist  of  protoplaem  of  several  kinds  in  form  and  function.  In  U^ 
outer  part  of  the  oell  is  the  oytoplasm,  A-l,  concerDcd  m  the  Tmrioss 
processes  of  absorption,  nutrition  and  excretion;  and  near  the  cen- 
ter of  the  cell,  the  nucleus,  2,  possessing  control  over  cell -con  jpga- 
tion  and  oell-di vision.  The  cytoplasm  consists  of  a  reticulum  or 
^pongioplasm  in  which,  in  plant-cells,  are  embedded  numerausand 
variously  colored  plastids,  nutritive  in  fu action,  a  fibrillar  pLosma 
which  influences  the  process  of  development,  and  a  atructtirelesi 
fluidp  the  hyaloplasm.  Near  the  nncteus  is  an  interesting  body, 
the  centroeome,  3,  which  plays  a  very  important  part  in  nuclear 
division  in  most  animal  cells  and  in  the  lower  plants.  The  nuel«iis 
consists  of  a  atruoturelese  fluid,  the  nucleoplasm,  somewhat  differ- 
ent from  hyaloplasm,  a  reticulum  holding  one  or  more  nucleoli  of 
unknown  use,  a  granular  material  which  stains  deeply,  the  cbroma- 
tin,  and  flne  fibers  which  for  the  most  part  do  not  stain  at  all,  the 
linin. 

At  the  beginning  of  the  prooesB  of  maturation  the  chromatin 
granules,  sometimes  called  chromomeres  or  microsomes,  arrange 
themselves,  as  though  in  obedience  to  some  word  of  command,^ 
along  two  crinkly  threads  of  linin.     In  the  diagrams  which   i]laBJ| 
trate  this  paper  no  attempt  has  been  made  to  represent  the  , actual  * 
appearance  of  these  threads  under  the  compound  microscope,  nor 
has  any  attempt  been  made  to  show  the  spindle  of  linin  threads^ 
which  does  such  important  work  in  eel  I -division.     The  two  thread^| 
of  linin  along  which  the  chromomeres  have  arranged  themselveiH 
are  the  spiremes,  4  ■ 

It  should  be  remembered  at  the  outset  that  cytoplasm  is  derived 
from  preexisting  cytoplasm,  that  nucleus  is  derived  from  pree][iat-^ 
ing  nucleus  or  nuclei ;  one  does  uot  make  the  other  when  it  is  ab^l 
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sent  and  soon  dies  without  it.  Also,  centrosome  arises  by  division 
of  centrosome,  and  plastid  by  division  of  plastid.  The  ohloro- 
plastids  and  chromoplastids  are  derived  from  lencoplastids.  Evi- 
dently these  forms  of  protoplasm  would  each  occupy  less  and  less 
space  by  self  division  did  they  not  absorb  and  assimilate  nourish- 
mentand  become  more  and  more  inactive  did  they  not  continuously 
release  fresh  supplies  of  energy  from  energy- containing  foods  for 
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the  activities  of  the  protoplasm  ;  but  all  this  is  merely  additional 
proof  that  in  studying  these  forms  of  protoplasm  we  are  studying 
the  various  manifestations  of  a  power  that  is  something  more  than 
that  possessed  by  matter  and  an  intelligence  that  is  greater  than 
that  manifested  by  unharnessed  energy. 

The  two  spirera  threads,  shown  in  A,  soon  move  together, 
chromomere  of  one  moving  to  a  chromomere  of  the  other.*  The 
result  is  a  single  spirem  shown  in  B.  This  conjugation  persists 
in  the  case  of  Lilium  canade/ise  for  from  two  or  three  days  to  a 
week.  What  happens  while  the  two  threads  are  in  conjugation, 
what  influences  cross  from  one  chromomere  to  the  other,  no  one 
knows.  The  best  observers  believe  that  the  conjugating  chromo- 
meres  of  the  two  spirems  come  from  diflPerent  parents,  those  of  one 
spirem  from  one  parent  and  those  of  the  other  spirem  from  the 
other.  During  the  lifetime  of  the  individual  producing  the  mother 
germ-cell,  the  chromomeres  remained  distinct,  and  all  the  cells  of 
her  body  were  under  the  control  of  those  chromomeres  whose  life 
powers  were  dominant,  according  to  the  Mendelian  law. 

After  close  union  for  several  days  the  spirem  splits,  as  shown  in 
C,  but  no  one  knows  whether  the  division  plane  corresponds  to  the 

*  This  description  follows  somewhat  closely  that  of  chromosome  redaction  in  LUiuin  cana- 
dense  by  Charles  E.  Allen.  University  of  Wisconsin,  in  BotaniaU  Gazette,  June,  1904;  and  of 
Strasburerer  and  Lane:.  1906. 
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previous  plane  of  anion  or  not.  Then  in  a  short  time  the  two 
spireme  divide  transrersely,  shown  in  J9,  into  segments  termed 
chromosomes. 

In  the  mother  germ-oells  of  many  speeies  of  pUints  and  ani- 
mals, the  two  spirem  threads  divide  transversely,  before  anion, 
into  chromosomes.  These  unite,  chromosome  with  ohromoBome, 
chromomere  with  chromomere,  remain  in  dose  onion  for  several 
days,  and  then  separate,  as  do  the  spirem  threads.  Ftom  either 
method  of  union  and  division  there  always  results  a  definite  num- 
ber of  chromosomes  peculiar  to  the  species.  In  this  case  the  num- 
ber eight  has  been  taken,  shown  in  />.  Every  species  of  plant  and 
animal  has  its  peculiar  number.  In  certain  red  algSB  there  are  40 
chromosomes;  in  sharks,  36;  in  certain  gasteropods,  32;  in  the 
salamander,  trout,  mouse,  fern,  lily  and  man,  24;  in  the  sagitta,  ox, 
guinea-pig  and  onion,  16;  in  the  grasshopper,  12;  in  a  liverwort, 
8;  and  in  some  of  the  nematodes,  8,  4  or  2. 

The  mother  egg  and  mother  sperm-cells  of  the  same  species  of 
plant  or  animal  have  the  same  number  of  chromosomes  in  their 
nuclei.  These  mother  germ-cells  difFer  in  appearance  chiefly  in 
their  form  and  in  the  amount  of  cytoplasm  they  contain,  the  mother 
egg  having  even  many  thousand  times  as  much  cytoplasm  as  the 
mother  sperm. 

In  animals  before  the  egg  and  sperm  are  ready  to  conjugate  the 
mother  egg  and  the  mother  sperm  nuclei  must  each  reduce  the  num- 
ber of  chromosomes  one-half.  In  the  mother  egg-cell,  as  shown  in  £ 
and  F\  the  nucleus  has  divided  unequally  by  mitosis  and  four  of 
the  chromosomes  have  passed  out  into  the  cytoplasm  with  a  small 
part  of  the  nucleoplasm,  becoming  the  first  polar  body,  E-^,  Actu- 
ated by  a  very  primitive  instinct,  the  chromosomes  of  the  nucleus  and 
the  polar  body  split,  and  each  nucleus  divides  by  mitosis,  the  for- 
mer unequally  as  bef<jr©,  and  the  latter  equally.  The  result  is 
shown  in  F.  In  a  similar  way  the  mother  sperm-cell  divides  by 
mitosis  into  daughter  sperm-ceils  and  these  into  granddaughter 
sperm-cells  or  sperms,  again  making  four  resultant  cells  according 
to  the  primitive  instinct.  It  will  be  noted  in  G  and  H  that  the 
mother  sperm-cell  divided  equally,  making  four  functional  sperms, 
while  the  mother  egg-cell,  by  dividing  unequally,  produced  only 
one  functional  egg.  The  three  polar  bodies  may  perhaps  assist  in 
organizing  the  cytopIaKUi  for  the  work  of  preparing  nutrition  for 
Tttbryo. 

plants  the  process  of  maturation  is  the  same  as  in  animals, 
X  that  the  resulting  cells  are  not  eggs  and  sperms,  but  spores^ 
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which  must  germinate  and  produce  another  organism  whose  cells 
have  half  the  normal  number  of  chromosomes,  and  which  finally 
produces  eggs  and  sperms  in  peculiar  organs.  Plants  which  pro- 
duce spores  of  equal  size  are  isosporous,  and  plants  which  produce 
spores  of  unequal  size  are  heterosporous,  the  large  spores  being 
named  megaspores  and  the  small  spores  microspores.  The  liver- 
worts, mosses  and  common  ferns  are  isosporous;  and  marsilia, 
selaginella,  the  pines  and  spruces,  and  all  our  common  flowering 
plants  produce  spores  of  different  sizes  and  are  therefore  hetero- 
sporous. 

CONJUGATION. 

/to  Z. — On  the  conjugation  of  one  of  the  sperm-cells  with  the 
egg-cell,  complete  fusion  of  the  cytoplasm  and  nucleoplasm  takes 
place,  but  the  chromosomes  do  not  unite  but  continue  distinct 
during  myriads  of  succeeding  cell  divisions  till  the  next  period  of 
maturation.  The  three  polar  bodies  of  the  egg-cell  disappear  as 
does  also  its  centrosome,  the  centrosome  of  the  sperm-cell  officiating 


in  the  cell  divisions.  It  will  be  noted  in  K  that  the  fertilized  egg 
has  eight  chromosomes,  and  that  finally  these  unite  to  form  two 
spirems,  shown  in  L,  at  the  beginning  of  the  next  maturation  after 
myriads  of  cell  divisions.  The  process  of  conjugation  of  eggs  and 
sperms  is  the  same  in  plants  and  animals. 

PLANT  FERTILIZATION   AND  EMBRYOLOGY. 

M  to  Q. — It  has  long  been  known  that  the  spore-containing  or- 
gans of  plants  are  usually  modified  leaves.  Gray  long  ago  taught 
that  the  simple  pistil  is  a  leaf  so  modified  that  it  forms  a  closed 
chamber  or  cell  in  which  the  ovules  (megasporangia)  are  developed 
along  its  united  margins.  We  know  that  the  embryo-sacs  of  the 
ovules  are  megaspores,  that  the  ovules  are  megasporangia,  and  that 
the  pistils  are  megasporophylls.  In  like  manner  the  stamens,  us- 
ually modified  leaves,  are  now  called  microsporophylls;  the  anthers, 
miorosporaniaa.  and  the  pollen  grains,  microspores.  In  diagram 
M»  ^  ^mbryo-sac,  2;  and  3  is  a  pollen 
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grain  germinating  on  the  stigma.  iV^  represents  a  stamen  with  its 
filament,  anthers  and  pollen.  0  is  an  enlarged  pollen  grain  or  mi- 
crospore. Among  mosses  when  certain  spores  germinate  there  are 
developed  plants  of  considerable  size  with  rhizoids,  stems,  leaves 
and  sperm-producing  bodies,  the  antheridia;  and  other  spores  de- 
velop into  similar  plants  with  egg-producing  organs,  the  archegonia. 
Such  organisms  are  known  to  the  botanists  as  the  male  and  female 
gametophytes;  and  among  mosses  they  are  the  chief  food -elaborating 
structures.  But  among  flowering  plants,  the  cottonwood,  for  ex- 
ample, the  sperm-  and  egg-producing  gametophytes  have  degener- 
ated till  only  a  few  cells  remain,  and  the  organisms  are  entirely 
dependent  on  food  stored  in  the  spore  by  the  parent  sporophyte. 
The  germinating  microspore  of  the  cottonwood  shows  only  two  or 
three  gametophyte  cells,  viz.,  a  tube-producing  nucleus,  0-2,  and  a 
mother  sperm-cell,  0-1. 

It  will  be  remembered  tbat  when  the  animal  mother  germ-cells 
mature  (see  diagrams  F  and  H),  one  functional  egg  nucleus  is 
produced  and  four  functional  sperms;  but  the  botanist  has  found 
that  in  plants  these  germ-cells  are  all  spores.  Among  mosses  and 
common  ferns  all  the  spores  are  equal  in  size  and  each  may  de- 
velop,  so  far  as  the  botanist  knows,  into  a  male  or  a  female  gam- 
etophyte; or  in  some  species  the  spore  develops  into  a  gametophyte 
which  bears  both  kinds  of  sexual  organs,  the  antheridia  and  arche- 
gonia, containing  at  maturity  respectively  the  sperms  and  eggs. 
In  marsilia,  selaginella,  the  gymncsperms  and  the  angiosperras,  the 
spores  produced  by  the  maturing  mother  germ-cells  are  of  unequal 
sizes,  and  are  therefore  named  microspores  and  megaspores.     Tb-^ 
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microspores  always  produce,  on  germination,  male  gametophytes* 
and  the  megaspores  female  gametopbytes. 

In  the  megasporangium  (ovule)  of  the  canna  four  megaspores 
develop,  according  to  the  ancient  instinct,  but  only  one  is  func- 
tional. In  most  angiosperms,  including  the  cottonwood,  only  one 
megaspore  reaches  any  size.  This  megaspore,  shown  in  P,  con- 
tains at  first  only  one  nucleus.  This  nucleus  soon  divides  in  rapid 
succession  till  eight  nuclei  are  formed,  four  at  each  end  of  the 
megaspore  or  embryo-sac  Then  one  of  each  four  moves  to  the 
middle  of  the  sac  and  there  the  two  fuse  to  make  the  polar  nucleus, 
P-2.  Of  the  three  nuclei  which  remain  near  the  micropylar  end 
of  the  sac,  4  and  5  are  synergids  or  helpers,  and  1  functions  as  egg. 
The  three  nuclei  at  the  distal  end  of  the  sac  are  the  antipodal 
nuclei,  3,  and  are  believed  to  represent  a  few  of  the  cells  of  the  de- 
generate female  gametophyte.  Possibly  the  synergids,  4  and  5, 
represent  an  archegonium. 

When  the  pollen  (microspore)  tube  reaches  the  vicinity  of  the 
embryo-sac,  the  tube  nucleus,  6,  disintegrates,  and  the  mother 
sperm  nucleus  divides  into  two  sperms,  7  and  8.  Synergid  4  dis- 
appears and  one  sperm  nucleus,  7,  passes  into  the  sac,  makes  its 
way  to  the  polar  nucleus,  2,  and  unites  with  it,  forming  the  endo- 
sperm nucleus  which  has  charge  of  providing  nourishment  for  the 
embryo.  Sperm  nucleus  8  enters  the  sac  and  unites  with  the  egg. 
The  fertilized  egg  at  once  takes  nourishment  and  divides  repeatedly. 
True  to  an  ancient  instinct,  it  so  divides  at  first  as  to  make  a  fila- 
ment, as  is  still  the  only  or  chief  method  of  the  algce.  This  fila- 
ment, the  suspensor,  Q  2,  serves  to  push  the  rapidly  growing 
embryo,  Q  3,  into  the  food  stored  in  the  endosperm.  Ql  repre- 
sents the  location  of  the  micropyle.  How  can  any  one  compel  his 
mind,  even  though  it  be  steeped  in  physics  and  chemistry  —  how 
can  any  one  believe  that  this  wonderful  process  of  fertilization  and 
development  is  merely  a  function  of  matter? 

DEVELOPMENT  OF   THE   ANIMAL   EGG. 

li  to  X. — The  fertilized  animal  egg  consists  usually  of  a  large 
amount  of  cytoplasm,  ^-1,  a  nucleus  which  contains  chromatin, 
Ii'2,  which  becomes  organized  into  the  normal  number  of  chromo- 
somes when  the  cell  is  preparing  to  divide,  and  a  centrosome,  li-S. 
The  fertilized  egg-cell  of  animals  divides  and  redivides  in  a  fashion 
peculiar  to  animals.  The  first  divisions  are  in  the  three  planes  at 
xiffb^  lother,  Jf-l,  2,  3,  making  first  two  cells,  F,  four 

id  thirty. two  cells  arranged  in  a  solid 
t  step  in  development  a  cavity  ap- 
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pears  in  the  solid  sphere,  the  cells  multiply  rapidly  and  the  emboryo 
beoomes  a  blastula,  S  and  T.  The  third  stage  in  development, 
shown  in  section  in  U,  is  that  known  as  the  gastrala,  prodaoed  in 
various  ways,  but  usually  by  the  invagination  of  one  side  of  the 
blastula,  due  to  unequal  cell  division  and  growth.  The  gaatrala 
may  be  likened  to  a  two- walled  cup  with  a  small  mouth.  In  some 
form  or  another  all  complex  animals  pass  through  this  stage  of  de- 
velopment, as  well  as  the  morula  and  blastnla  stages.  After  the 
gastrula  stage  is  reached  animal  bodies  of  the  highest  complexity 
are  produced  by  a  series  of  simple  and  compound  invaginations  and 
evaginations,  tubular  or  furrow  in  shape  and  many  times  repeated, 
involving  the  ectoderm,  entoderm  and  mesoderm. 

SUMMARY  OF  REPRODUCTION  IN  PLANTS  AND  ANIMALS. 

l^and  Z. — Diagram  1^  illustrates  reproduction  in  animals,  but 
l^and  Zare  both  required  to  illustrate  the  same  in  plants.  It 
should  also  be  noted  that  in  all  cases  when  egg  and  sperm  unite  it 
cannot  be  foretold  whether  the  resulting  individual  will  in  the  case 
of  animals  produce  eggs  or  sperms,  or  in  the  case  of  plants  produce 
B];K)re8  that  will  develop  into  male  or  female  gametopbytes. 

For  animals,  in  diagram  Y,  we  will  suppose  that  two  sperms, 
1,1,  unite  with  two  eggs,  2,  2,  each  cell  having  a  nucleus  with 
four  chromosomes;  the  resulting  fertilized  eggs,  3,  4,  will  each 
havfi  eight  chromosomes.  Let  us  suppose  that  the  fertilized  eggs 
prorjuce  two  individuals,  one  female,  3,  3,  and  one  male,  4, 4.  When 
th';  f<!male  produces  one  functional  egg,  5,  and  the  male  four  funo- 
lioniil  sperms,  6,  H,  6,  6,  the  cycle  will  be  complete. 

For  plants,  in  diagrams  Y  and  Z,  the  process  of  reproduoti'^ 
U*«  ftfiriio  as  that  indicated  in  diagram  Y,  except  that  one  funf 
»tif»tf*i  r^tpuble  of  developing  into  a  female  gametophyte  is  pc 


Biological  Papers. 


347 


■@"?J 


and  four  functional  spores  capable  of  producing  male  gametophytes 
are  produced.  In  most  of  the  higher  plants  the  former  is  a  mega- 
spore  and  the  latter  are  microspores.  The  cycle  for  plants  is  com- 
pleted when  the  megaspore  germinates  and  produces  a  female 
gametophyte,  5,  5,  which  bears  an  archegonium  containing,  when 
it  matures,  an  egg,  and  the  microspores  germinate  and  develop  into 
male  gametophytes,  6,  6,  bearing  antheridia  containing  at  maturity 
the  sperms;  7  and  7  are  merely  fertilized  eggs,  like  3  and  4  at  the 
left  in  diagram  JT^  the  upper  7  for  animals  and  the  lower  7  for 
plants. 

Weismann  invented  his  hypothesis  respecting  the  continuity  of 
germ-plasm  to  combat  the  hypothesis  of  Lamarck  that  acquired 
characters  are  inherited.  Weismann  contended  that  the  cells  of 
the  body  may  be  grouped  into  two  classes,  the  soma-  or  body-cells 
and  the  germ-cells.  He  declared  that  the  soma-cells  might  be 
modified  by  use,  but  such  modifications  could  not  be  transmitted 
to  offspring,  for  the  germ-cells  would  remain  unmodified. 

This  ingenious  hypothesis  was  at  once  attacked  by  the  Lamarok- 
iuns  and  Neo-Lamarckians,  and  Weismann  added  biophors  and 
determinants  to  his  germ-plasm  to  strengthen  his  position. 

Many  mathematical  biologists  have  accepted  Weismann's  views 
'*'*'-'^itv.  and  have  declared  that  Lamarckianism  is  dead. 
T  strange  that  the  disciples  of  Weismann 
ieclaration  so  frequently. 

of  Weismann  have  not  been  proved. 
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He  has  not  proved  that  germ-plaeiii  is  handed  on  from  generation 
to  generation  little  changed,  nor  has  he  shown  that  life  is  a  quality 
of  matter  due  to  the  number,  kinds  and  arrangement  of  saper- 
molecules  called  biophors  and  determinants. 

It  is  well  known,  on  the  contrary,  that  germ-plasm  and  all  other 
forms  of  protoplasm  are  undergoing  continuous  change  through 
oxidation  and  repair  of  waste  and  through  growth  and  division  of 
cells,  millions  of  times  repeated  in  the  case  of  the  germ-cells,  espe- 
cially. Each  plant  and  animal  produces  during  its  lifetime,  if  it 
matures,  thousands  up  to  many  millions  of  germ-cells.  The  plasm 
with  which  each  organism  began  would  be  but  as  a  drop  of  water 
to  a  barrelful  compared  with  what  it  sends  out.  Nor  can  life  be 
merely  a  quality  of  matter  due  to  the  number,  kinds  and  arraoge- 
ment  of  supermolecules  in  a  colloidal  mass  of  matter,  containing 
few  kinds  of  molecules  and  undergoing  constant  change  through 
nutrition,  oxidation  and  excretion. 

Such  a  claim  for  matter  is  so  remarkable  that  a  full  statement  of 
its  significance  will  show  best  how  foreign  such  qualities  are  to  the 
matter  of  science  and  how  appropriate  they  are  to  matter  of  the 
imagination.  Let  us  consider  four  facts  universally  known  to  be 
true  of  organisms:  (1)  Since  there  are  about  one  million  species  of 
plants  and  animals  on  earth  to-day,  and  at  least  twenty-five  million 
have  existed  in  prehistoric  times;  (2)  since  each  species  is  repre- 
sented by  millions  of  individuals,  and  has  in  past  times  been  rep- 
resented by  millions  more,  each  with  its  personal  characteristics; 
(3)  since  each  complex  organism  has  thousands  up  to  billions  of 
cells,  which  differ  in  their  powers  and  functions;  (4)  since  each  or- 
ganism varies  from  year  to  year,  and  each  species  varies  from  cen- 
tury to  century:  It  follows  that  figures  are  entirely  inadequate  to 
express  the  number  of  combinations  and  variety  of  combinations 
of  molecules  and  supermolecules  that  would  be  needed  to  provide  a 
setting  for  tliese  qualities,  were  such  attributes  possible  to  matter. 

The  molecules  of  lifeless  matter  may  be  shifted  and  rearranged 
at  pleasure  without  showing  in  the  least  the  qualities  of  living  mat- 
ter; and  no  cliemist  or  physicist  has  yet  been  able  to  make  even  an 
organic  molecule  like  starch  from  carbondioxid,  water  and  sun- 
shine, still  less  a  superraolecule  with  life. 

All  true  biologists  must  claim  that  a  peculiar  entity  which  be 
knows  as  life  bears  the  myriad  and  variable  qualities  such  as  living 
organisms  possess,  and  must  sharply  differentiate  tlie  powers  of  life 
from  those  of  energy  and  matter.  Matter  alone,  nor  matter  with 
energy,  certainly  cannot  manage  such  complex  reproductive  pro- 
cesses as  those  we  have  just  studied. 
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The  writer  of  this  paper  belie  res  that  WeiBmann'B  hypotheBis  is 
fundamentally  wrong.  Life,  not  matter,  beare  inherited  qualities. 
Life  manages  matter  through  energy  for  its  own  convenieoce  while 
developing  its  powera.  Life  as  we  know  it  is  not  bounded  by  celU 
walk  but  pervades  the  whole  body  in  a  general  way,  and  provides 
for  Jteelt  special  lines  of  communication  along  nerve- fibers  to  con- 
trol those  parts  which  do  work  inetinotively.  The  generative  cells 
and  the  conscious  powers  are  in  especially  close  communication. 

The  first  activity  of  the  first  orgatjism  must  have  been  con- 
sciously performed*  The  nature  of  life  is  and  was  such  that  repe- 
tition bred  habits,  and  habits  persisted  in  for,  many  generations 
became  instincts  and  were  then  hereditary* 

This  body  of  instincts  recruited  from  habits  became  iti  the 
simple  and  more  oomplex  organisms  a  great  conserving  influeuce, 
and  prevented  sudden  change  of  method  of  living  and  doing.  Body- 
building instincts,  as  all  know,  can  seldom  be  entirely  obliterated. 
The  human  embryo  still  has  gills*  Such  instincts  can  be  buried 
beneath  better  ones,  but  can  seldom  be  destroyed. 

So  ooDscious  activities  in  highly  organized  beings  like  roan  can 
do  little  to  modify  the  growth  of  the  body  in  its  more  primitive 
parts,  and  are  powerful  chiefly  in  directing  the  growth  of  the  parts 
lately  acquired,  like  the  mammnlian  brain  and  the  voluntary  mus- 
cles*  But  all  parts  of  the  body  can  be  modified  through  the  effects 
of  use  and  disuse,  for  a  persistence  on  the  part  of  life  of  the  use  or 
disuse  of  tissues  and  organs  recently  or  loiig  established,  because  of 
a  permanently  changed  environment  or  habit  of  life,  continued  for 
many  generations,  has  certainly  resulted  in  a  modification  of  the 
body* building  instincts.  Animals  found  in  caves  are  minus  eyes 
but  possess  greatly  enlarged  touch  organs.  Water-animals  that 
have  acquired  the  land  habit,  like  the  lung  fish;  snakes  that  have 
lost  their  limb«  through  disuse ;  land  animals,  like  the  whale  and 
seal,  that  have  become  adapted  to  the  water  life,  and  many  series  of 
fossil  forms»  all  prove  the  potency  of  life  to  change  the  body  when 
the  need  arises.  The  germ^cells  are  intimately  connected  with  the 
soma  cells  in  a  general  way  by  a  sort  of  wireless  telegraphy  and 
specifically  by  means  of  countless  nerve- fibers.  This  intimate  as- 
sociation is  shown  unmistakably  in  young  animals  when  the  re- 
moval of  a  portion  of  the  germinal  tissues  Is  followed  by  a  great 
change  in  the  development  of  the  rest  of  the  body,  and  by  the  great 
inSuence  of  the  mind  and  body  over  the  germ-plasm  during  every 
moment  of  the  maturing  life  of  the  individual. 

But  where  is  your  certainty  that  life  b(»»  '^^nde  and  can  make 
such  body  transforming  volitions?  afil  ice,  a  leading 
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not  been  eetaUiehed  by  man*made  mntUatione;  ^mviiDnniieiitB  can- 
not of  themaeWeB  prodaoe  inheritable  modifioatioiis;  tiiB  only 
efficient  agent,  therefore,  is  the  life  within  the  (nganlBm.  As  to 
certainty,  ao  long  aa  life  ia  a  variable,  ao  long  as  life  is  a  law  onto 
itself,  we  must  reply  that  certainty  in  the  very  nature  of  the  case 
cannot  eziat.  He  alone  who  haa  within  himaelf  the  spirit  at  dia- 
cemment  of  what  life  has  done  can  exercise  the  spirit  of  prophecqr 
and  foretell  what  life  may  do;  he  mnst  be  in  very  tmth  a  biologist, 
and  not  be  heavily  tinctured  with  the  formaliam  of  the  mallieina- 
tidan,  the  physicist  and  the  chemist. 

Whether  the  inheritance  of  acquired  charactexB  shall  reeolt  ia 
an  orthogenetic,  saltatory  or  rameal  evolntion  of  a  race  depends  on 
the  many  small,  conscioas  choices  of  many  lives,  made  in  few  or 
many  generations,  to  better  meet  the  conditions  of  a  changing  en- 
vironment. 

In  condosion,  then,  it  is  necessary  merely  to  reaffirm  what  haa 
been  several  times  stated  in  this  paper.  The  Weiamann  hjrpotheais 
ia  clearly  untenable,  for  it  is  life  that  carries  and  tranamita  inher- 
ited characters  and  that  compels  matter  to  obey  it  through  enmgy. 
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ADDITIONS  TO  THE  LIST  OF  KANSAS  COLEOPTERA 

FOR  1908. 

By  W.  Knaus.  McPhenon. 

T^HIRTY-EIGHT  species  and  varieties  of  Coleoptera  were  added 
^  during  1908  to  the  list  of  species  found  in  Kansas.  Of  these, 
two  were  described- as  from  Kansas  by  Maj.  T.  L.  Casey,  but  with- 
out  definite  location;  two  were  collected  in  Cheyenne  county, 
near  Wheeler,  by  M.  L.  Slagle ;  thirteen  were  taken  in  Douglas 
county  and  are  in  the  University  collection,  and  the  others  were 
collected  by  myself  in  various  parts  of  the  state,  or  were  recognized 
from  material  worked  out  in  Brachynus  by  H.  C.  Fall,  of  Pasadena, 
Cal.,  and  in  the  Sphenophoru8  by  F.  H.  Chittenden,  of  Washing, 
ton,  D.  C. 

1—313      Bembidium  nititidum  Kirby.    One  specimen,  Wheeler,  Cheyenne 
county. 

2 Diplochila  clivens  Csy.     (Casey.) 

8—963      Brachynus  janthinipennis  Dej.    Englewood. 

4—976      Brachynus  ballistarius  Lee.    One  specimen,  McPherson. 

5—981      Brachynus  phseocerus  Chd.     One  specimen,  McPherson. 

6—978      Brachynus  cordicollis  Dej.     Southeast  Kansas. 

7—1243    Laccophilus  decipiens  Lee.     One  specimen,  Wheeler,  Cheyenne 
county. 

8 Connophron  triviale  Csy.    McPherson. 

9—  —    Symbiotes  sp.    Two  specimens  under  bark  of  maple  tree,  Novem- 
ber 5.     McPherson. 

10 Cerylon  clypeale  Csy.     (Casey.) 

11—3342    Lsemophloeus  pusillus  Sch.     Found  in  wheat  screenings,  Novem- 
ber.    McPherson. 
12—3402    Tryphillus  bumeralis  Kirby.    Topeka.    Popenoe. 
13—3441    Trogoderma  stemale  Jayne.     One  specimen,  Lawrence. 
14—3442    Trogoderma  orantum  Say.     One  specimen,  Lawrence. 
15—3452    Cryptorhopalum  triste  Lee.     Lawrence. 
16—3604    Saprinus  ciliatus  Lee.     Gove  county. 
17—3655    Acritus  acaroides  Mers.    Central  Kansas. 
IS— 3717    Epuresea  scaphoides  Horn.     One  specimen,  Lawrence. 
19—3722    Stelidota  geminata  Say.    Lawrence  and  Onaga. 
20-3723    Stelidota  8-maculata.Say.     Lawrence. 
21—3724    Stelidota  strigosa  Gyll.    Lawrence. 
22—3841    Tenebroides  sinuata  Lee.    Lawrence. 
23— 3843a  Tenebroides  nigiita  Horn.     Lawrence. 
24—3844    Tenebroides  lugosipennis  Horn.    One  specimen,  Salina. 
25—8857    Monotonia  folvipes  Melsh.    One  specimen,  Lawrence. 
26—8866    H6px»  ^  »c.    Lawrence,  and  Morton  county. 
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28—3950    Stenelmis  4-macalatu8  Horn.    Lawrence. 

29—5061    Attalus  rufiventris  Horn.    Coldwater,  Jane. 

30—  —    Cyclocephala  sp.    One  specimen,  Edwards  county. 

31— 6441a  Hyperplatys,  var.  nifi:rellaB,  Hald.   Bred  from  persimmon  branches, 

Wilson  county. 
32—6951    Disonycha  glabrata  Fab.    One  specimen.  Cold  water,  June. 
33—7803    Mordellistena  biplag^iata  Helm.     One  specimen,  Cold  water,  June. 
34—8469    Macrops  solutus  Boh.     Coldwater,  June.     Swept   from  aquatic 

plants. 
35—9004    Sphenophorus  gag^atina  Gyll.    East  Kansas. 

36 Sphenophorus  madis  Chit.    Medora. 

37—9007    Sphenophorus  germari  Horn.    West  Kansas. 
38 Sphenophorus  destructor  Chit.    Medora. 
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RAILROAD  RATES  FROM  AN  ENGlNEERINf 
STANDPOINT. 

My  Prof,  B.  i.  Dai.ton,  Dwilui  T«x. 

OWING  to  the  agitation  that  has  bf^eti  going  on  for  some  time 
relative  to  tbe  reduction  of  railroad  rates,  tbe  epeaker  lb  ought 
it  iDtgbt  be  inlereating  todiscufistbe  qa^iion  from  an  engineering 
efandpoint. 

First,  it  is  conceded  that  erer j  man  is  entitled  to  a  fair  rate  of 
intereat  on  mnney  that  he  may  invest  in  any  enterprieei  and  when 
that  money  ia  in  vested  in  railway  property,  and  the  railway  ib 
economicaUy  and  judiciooely  managed,  be  m  entitled  to  adjnst  the 
rates  so  as  to  pay  a  fair  profit  on  the  invest  men  t. 

In  order  to  make  an  intelligent  comparison  of  the  railroads  of 
the  country^  tbe  Interstate  Commerce  Commissiun  has  divided  tbe 
United  States  into  ten  groups,  acoording  to  the  territory  through 
which  they  run,  since  in  this  manner  tbe  density  of  the  popolation, 
the  topography  of  tbe  country,  and  tbe  character  of  the  industries 
served  by  tbe  railroads  may  be  taken  into  account.  Then  all  the 
roads  operating  under  about  the  eafne  coDditions  are  placed  in  one 
group. 

Group  VIII,  in  which  we  are  located,  comprises  Missouri,  Ar- 
kansas, Kansas,  Oklahoma,  the  south  two- thirds  of  Colorado,  the 
northeast  corner  of  New  Mexico,  and  the  extreme  northwest  point 
of  Texas. 

We  will  lirst  show  how  the  rates  in  this  group  compare  with 
those  of  the  whole  United  States,  and  Bnally  how  the  rates  in  Kan- 
sas compare  with  those  of  all  the  roada  in  group  VIII. 

Plat©  I  shows  graphically  tbe  revenue  per  passenger  per  mile  in 
the  United  States,  and  in  group  VIM,  from  1890  to  1895,  inclusive. 
It  will  be  observed  that  for  tbe  United  States  this  rate  has  decreased 
gradually  from  2A^1  cents  to  1.9fi2  per  mile*  The  curve  for  group 
VIII  practically  runs  parallel  to  tbe  curve  for  the  whole  United 
States  and  on  an  average  of  two-tenths  of  a  cent  higher. 

This  plate  also  shows  tbe  average  rates  on  three  of  the  principal 
roads  in  the  state  of  Kansas  — the  Union  Paeific^the  Chicago,  Rook 
Island  &  PacifiCpHud  the  Atchison,  Tope  ka  &  Santa  Fe^  com  pared 
with  all  the  roads  '  "~      It  will  be  observed  that  fur  the 

first  few  years  **e  individual  roads  w^rtj  a 
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trifle  higher  thaa  the  average  rate  on  those  in  group  VIXI,  but  that 
einoe  UWq  they  have  decreased  rapidly  until,  with  the  report  for 
the  year  ending  June  80, 1908,  the  average  passenger  rate  was  about 
two  cents  per  mile. 

Plate  II  shows  the  revenue  per  ton  per  mile  for  all  the  road®  in 
the  United  States,  and  also  for  those  in  group  VIII,  From  it  one 
can  see  that  the  average  for  the  United  States  has  dropped  from 
ninety- five  one^hundredths  of  a  cent  per  ton  per  mile^  the  rate  in 
1890,  tu  seventy -six  one- hundredths  of  a  cent  per  ton  per  mile  in 
1905.  Group  VIII  is  about  two* tenths  of  a  cent  highar,  and  this 
rate  is  about  one-twentieth  what  it  would  cost  to  haul  by  wagon. 

Now,  romparlug  the  Union  Pacific,  the  Rock  Island,  and  the 
Santa  Fe,  iti  this  state,  with  group  VIII,  we  find  about  the  same 
conditions  existing  in  the  freight  rate  as  in  the  passenger  rate, 
namely*  that  the  freight  rate  on  the  individual  roads  is  about  two- 
tenths  of  a  cent  higher  than  the  average  for  the  group  until  1^*05, 
after  which  time  it  begins  to  drop,  and  at  the  present  is  about 
ninety-five  one- hundredths  of  a  cent  per  ton  per  mile.  This  cer- 
tainly looks  as  if  it  were  cheap  enough. 

We  will  now  turn  to  the  dividends  paid  on  the  stock  from  the 
earnings  due  to  the  above  rates,  Plate  III  shows  the  average  divi- 
dends paid  on  the  stock  of  all  the  roads  in  the  United  States*  and 
also  in  group  VIII,  beginning  with  the  year  1890  and  ending  with 
1905.  From  this  it  wiU  be  seen  that  the  railroads  have  paid  divi- 
dftnds  of  from  4  per  cent,  to  6  per  cent,  on  all  stock  since  1901. 
Taking  the  same  three  roads  in  Kansas,  we  find  that  from  June  BO, 
1907,  to  June  30,  1908,  the  8anta  Fe  paid  5i  per  cent,  on  common 
and  i5  per  cent*  on  preferred,  the  Union  Pacific  10  per  cent,  on 
common  and  4  per  cent  on  preferred,  and  the  Rock  Island  h\  per 
cent,  on  common- 

These  figures  do  not  give  the  actual  percentage  on  the  invest- 
ment, fur  the  reason  that  the  dividend  is  declared  on  the  face  value 
of  the  stock  and  not  on  the  market  value.  Fur  instance,  the  pres^ 
ent  niurket  vnlue  of  Santa  Fe  common  is  about  Wl\,  and  preferred 
102i ;  Rock  Island  comraon  is  24,  preferred  60;  Union  Pacific 
common  is  180,  preferred  95^  {so  that  if  a  man  bays  Rock  Island 
common  at  24  and  receives  5 J  per  cent,  dividend,  he  is  actually  re- 
ceiving 22.9  per  cent,  interest  on  his  investment,  but  if  he  buys 
Union  Pacific  at  180  and  receives  10  per  cent,  dividend*  hie  aotual 
rate  of  interest  will  be  5 A  per  cent. 
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The  Bpeaker  knows  of  one  railroad  being  built  that  is  boDded  for 
a  certain  amount  per  mile,  and  when  a  man  buys  a  $1000  bond  be 
also  receives  $400  in  coEDmon  and  $400  in  preferred  stock,  whioli 
means  that  four- ninths,  or  almost  one*half,  of  the  en  lire  capital 
Btock  is  water. 

The  ninteenth  annual  report  of  the  Board  of  Railroad  Commifl- 
sioners  of  Kansas  giyes  the  entire  capital  (which  ie  the  stock  pi  as 
all  outstanding  indebtedness)  per  mile  for  the  Santa  Fe  as  $51,474, 
Rock  Island,  $44,196,  and  the  Union  Pacific,  $133,635.  From  these 
figures  one  is  easily  persuaded  that  all  railroad  stocks  are  watered. 
At  this  point  the  question  naturally  arises,  Shall  the  capital  stock 
of  railways  and  the  dividends  thereon  be  limited  ?  If  so,  to  what 
amount,  and  what  shall  become  of  all  earnings  in  eiceas  of  a  speci- 
fied amount? 

The  speaker  can  only  give  his  views  on  this  subject,  but  he  be- 
lieves that  they  should  be  limited  to  an  amount  aach  that  the  nfioney 
received  from  the  sale  of  stock  and  bonds  will  just  be  safficient  to 
build  and  equip  the  line.  Also,  that  the  minimum  price  at  which 
the  stock  and  bonds  are  to  be  sold  should  be  controlled  by  the 
government. 

In  order  to  accomplish  these  things  in  the  simplest  manner,  I 
would  suggest  that  all  railroads  be  placed  in  charge  of  the  federal 
government,  and  directly  under  the  Interstate  Commerce  Commis- 
sion, and  that  all  state  railroad  commissions  be  abolished.  Then, 
before  any  company  could  build  a  new  line,  or  make  any  improve- 
ments on  an  old  line  extensive  enough  to  require  a  bond  iesae^  It 
ihould  be*required  to  submit  to  the  Interstate  (Commerce  Ck>m mis- 
sion an  estimate  of  the  cost  of  such  work.  If  after  a  thorongb  ejc- 
amination  by  the  Commiesioo'e  engineer  this  estimate  be  found 
oorrectj  then  let  the  company  be  authorized  to  issue  stock  and 
bonds,  or  bonds,  for  a  sufficient  amount  to  cover  the  cost  of  the 
work. 

If  Jtheee  things  were  regulated  as  suggested,  so  that  a  prospective 
bond  buyer  would  know  that  every  dollar  he  invested  in  a  bond 
would  be  used  in  the  construction  of  the  road,  be  would  be  much 
more  willing  to  invest  in  railway  securitiea 

The  Interstate  Commerce  Commission  should  be  given  authority 
to  reduce  the  capital  stock  and  bond  issues  to  an  amount  that  would 
OoTer  the  actual  amount  of  money  invested,  or  the  present  pbysioal 
Talae,  if  that  be  more  than  the  original  cost 

This  may  seem  severe,  but  it  is  no  worse  than  for  the  bondholders 
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lo  forecloee  their  mortgnge  and  buy  the  property  at  sheriff's  sale  at 
a  nominal  price,  and  then  reorganize  the  company. 

Then  the  dividends  should  be  limited  to  three  or  four  per  cent, 
and  the  surplus  revenue  used  to  better  the  physical  condition  of  the 
road  in  order  to  protect  life  and  fHcllitat©  the  handling  of  traffic. 

In  the  year  1905,  as  a  direct  result  ot  the  movement  of  trains, 
looomotives  or  cars,  633  passengers  were  killed  and  10.245  injured, 
B4L  of  whom  were  killed  and  6053  injured  in  collisions  and  derail- 
mente. 

In  order  to  reduce  the  number  of  collieionB*  aome  of  the  railways 
have  adopted  the  block-signal  system.  This  is  operated  in  two 
ways;  the  one  under  what  is  known  as  the  manual  and  the  other 
as  the  automatic.  The  manual  depends  upon  telegraph  operators 
for  its  successful  operation.  It  was  under  this  system^  which  is  in 
use  on  the  Southern  railway,  that  Mr.  Samuel  Spencer,  the  president, 
lost  his  life  in  a  rear-end  collision  on  November  29,  1906h  Upon 
investigation  it  was  discovered  that  an  operator  had  admitted  the 
second  train  to  the  block  before  the  president's  train  had  passed 
out.  it  also  developed  that  it  was  a  common  practice  on  the  eastern 
roads  to  run  two  trains  in  a  block  at  the  same  time.  The  officials 
claimed  that  it  was  necessary  to  do  this  in  order  to  handle  the  traffic, 

The  automatic  system  is  operated  by  dividing  the  track  into 
sections  called  "blocks."  The  rails  in  a  block  are  joined  by  wires 
reaching  around  the  splices  so  as  to  give  a  con  tin  nous  conductor 
for  its  full  length.  Tbe  rails  at  the  junction  of  the  two  blocks  are 
insulated.  Then  by  an  ingenious  arrangement  of  batteries,  relays, 
motors,  etc.,  the  semaphore  boards  are  controlled  so  that  when 
there  is  no  train  in  the  block  the  current  flows  through  the  rails 
and  holds  the  semaphore  at  *' safety,"  but  as  soon  as  a  train  enters 
the  block  it  8hort*circuits  the  current  by  giving  a  connection  be- 
tween the  two  rails  through  the  wheels  and  axles,  and  the  sema- 
phore then  goes  up  to  the  danger  position  by  the  force  of  gravity. 
However,  there  is  nothing  in  this  to  prevent  a  second  train  from 
passing  on  into  the  block  excepting  orders,  which  are  given  to  the 
engineer  by  the  dispatcher. 

There  Is  no  reason  why  the  automatic  system  should  not  be 
operated  in  such  a  way  that  it  would  bring  the  second  train  to  a 
full  stop  in  case  it  attempted  to  enter  the  block  before  the  sema- 
phore dropped  to  the  safety  position.  This  could  be  easily  accom- 
plished by  having  a  lever  which  would  set  the  brakes,  rise  up  out 
of  the  ground  high  enough  to  strike  an  arm  e£:tending  from  the 
side  of  the  locomotive  or  oar,  and  would  bring  the  train  to  a  eijmd- 
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still  independent  of  the  engineer.  Whenever  the  traffic  becomes 
BO  great  that  it  oannot  be  handled  without  running^  more  than  one 
train  in  a  block  it  is  time  to  add  more  tracks. 

Many  of  the  derailments  are  caused  by  poor  traok,  and  coald  be 
prevented  by  proper  drainage  and  ballast. 

Very  few  of  the  roads  have  rolling-stock  enough  to  handle  the 
traffic  during  harvest-time.  It  is  not  uncommon  for  a  man  to  re- 
ceive a  car-load  of  freight  from  two  to  three  months  after  he 
receives  the  bill  of  lading.  At  times  this  causes  considerable  finan- 
cial loss  to  the  consignee. 

In  winter  the  train  resistance  is  much  more  than  it  is  in  the 
summer,  and  ordinarily  it  is  unusual  for  a  passenger- train  to  be  on 
time.  I  remember  one  winter  night  of  boarding  a  train  for  Kansas 
City,  at  Springfield,  Mo.,  nnd  waiting  for  one  hour  for  two  locomo- 
tives  to  start  the  train.  When  we  did  start  one  locomotive  pulled 
the  train  into  Kansas  City,  arriving  there  five  hours  late.  While 
waiting  in  the  depot  for  my  next  train  I  met  a  friend  who  was  re- 
turning from  New  York,  and  he  was  only  four  days  behind  time. 

Many  of  the  coaches,  and  sometimes  even  the  waiting-rooms,  are 
so  dirty  that  they  are  not  fit  for  a  lady  to  enter. 

It  seems  to  the  speaker  that  the  rates  are  as  low  as  the  people 
should  ask,  but  that  they  should  think  more  of  the  safety  of  human 
life,  of  convenience  to  the  traveling  public,  and  of  the  expeditious 
handling  of  freight,  than  of  a  few  cents  saved  in  passenger  and 
freight  rates. 

The  following  recommendations  are  suggested:  Abolish  all  state 
railroad  commissions.  Place  all  railways  under  the  Interstate 
Commerce  Commission,  with  full  authority,  tirst,  to  limit  the  cap- 
ital stock  and  dividends,  and,  second,  to  compel  the  railways  to  use 
all  net  earnings  in  excess  of  dividends  in  the  installation  of  safety 
appliances;  improve  the  road-bed;  increase  the  rolling-stock;  run 
additional  trains,  so  as  to  run  thern  on  time;  furnish  commodious 
and  clean  waiting-rooms;  permit  no  railway  grade  or  crossing  with- 
out an  interlocking  plant,  etc.  After  a  number  of  years,  when  all 
these  things  have  been  accomplished,  then  use  the  excess  in  paying 
off  the  bonded  indebtedness. 
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ON  THE  CARE  OF  MAMMAL  SKINS  KEPT  FOR  MUSEUM 

PURPOSES. 

By  L.  L.  Dychb,  Untyeraity  of  Kanaiia,  Lawrence. 

THIS  paper  is  in  part  an  answer  to,  or  at  least  was  suggested  by, 
numerous  inquiries,  by  letter  and  otherwise,  concerning  the 
proper  methods  of  caring  for  the  larger  mammal  skins  for  museum 
purposes.  The  writer  has  been  handling  mammal  .skins  in  one 
form  or  another  since  he  was  a  boy,  and  has  been  trying  to  tan, 
cure  and  preserve  them  for  more  than  fgrty  years. 

When  a  boy  I  tanned  skins  by  rubbing  salt  and  alum  on  them 
and  then  folding  and  rolling  them  up  so  that  the  two  halves  of  the 
fleshy  part  of  the  skin  would  stick  together.  After  a  week  or  ten 
days  the  skins  were  opened  up;  the  flesh  and  fat  being  scraped  off, 
they  were  rubbed  until  they  were  soft  and  dry.  It  took  more  or 
less  hard  work  but  the  results  were  not  bad.  It  so  happens  that  I 
still  have  an  opossum  skin  that  was  tanned  nearly  forty  years  ago. 
It  was  made  into  a  little  rug  and  has  seen  considerable  service  on 
the  backs  of  chairs,  and  yet  it  is  in  better  condition  now  than  some 
skins  that  I  have  handled  in  more  recent  years  by  some  newer  and 
supposedly  better  methods.  A  squirrel  skin  that  was  tanned  about 
the  same  time  is  in  much  better  shape  than  the  opossum.  The 
squirrel  skin  did  not  have  any  grease  in  it.  The  opossum  skin 
evidently  had  some  grease  left  in  it,  though  it  did  not  show  at  the 
time  it  was  tanned.  The  subject  of  grease  in  skins  will  be  consid- 
ered later  on  in  this  paper. 

I  want  to  say,  before  going  any  farther,  that  it  is  very  important 
that  a  skin  should  reach  the  museum  in  good  condition.  It  seldom 
happens  that  a  skin  is  in  good  shape  that  has  been  taken  from  the 
body  of  an  animal  that  has  died  from  some  kind  of  disease.  The 
hair  on  such  a  specimen  will  usually  slip  in  places  whi]e  the  skin 
is  being  dressed  and  tanned.  An  animal  that  has  begun  to  decom- 
pose— even  though  slightly — before  the  skin  is  removed,  usually 
furnishes  a  doubtful  skin. 

The  good  6kins  that  come  into  a  museum  are  those  that  have 
been  taken  from  animals  that  have  been  shot  or  trapped  and  cared 
for  by  experienced  collectors;  and  I  might  say  farther  that  these 
are  about  the  only  first-class  skins  that  ever  do  reach  a  museum. 
Many  skins  are  sent  in  by  inexperienced  persons  who  are  more  or 
less  interested  in  spec^*"'  '  •^nM^mQ  purposes.  Such  skins 
reach  the  masemn  '  n.    As  a  rule  they 
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are  covered  with  more  or  leaB  blood  and  dirt,  with  feet   and   hemA 
onljf  partially  Bkioned  aod  epoiliag.  ' 

Whole  auimal^  are  not  tinfreqaently  sent  to  the  mueeom.  In 
cool  weather  thii^  eometimee  proveB  more  8UC4?e8sful  in  the  hands  of 
the  i»eiperienc€Ml  than  sending  the  skins  in  a  mntilat**d  conditioo 
without  meaBurenieniB  or  any  bones  to  take  measnremaDts  from^       { 

The  skins  for  museum  purpoees  should  be  m red  as  soon  a£  the? 
are  removed  from  the  bodies  of  the  animals.  In  the  field  I  he  writer 
usually  cures  skins  by  rubbing  plenty  of  salt  on  thetn*  | 

The  feet  of  all  animals  with   toes,  such  as  bears«  beav^ers  and 
foxes,  should  be  skinned  down  to  the  very  bases  of  the  toe^nalJfi^ 
and  animals  with  hoofs,  like  the  ox  and  the  deer«  should  not  only 
have  their  feet  skinned  down   to  the  very  hoofs,  but  the  hoofs 
should  be  skinned  loose  from  the  toe  bones  that  fit  in  tbem,  and    ' 
then,  to  make  sure  that  everything  is  right  remove  the  toe  booes 
from  the  feet  as  soon  as  the  skins  reach  the  mudeuo].     The  eaim 
should  be  skinned  to  tbeir  very  tips  on  the  back  side  of  the  carti.     ' 
lage  and  turned  iualde  out.     Leave  the  cartilage  adhering  to  th©  in- 
side ear  skin  to  protect  it  until  the  skin  is  ready  to  be  moan  ted. 
Then  it  should  be  skinned  out.     The  mouth  and  nose  should  b&    ' 
oarefully  skinned,  saving  one- half  inch  or  more  of  tht  skin  of  the 
inside  lipe;  all  fat  Hnd  meat  should  be  removed  from  the  lipa  and 
nose  without  cutting  or  injuring  the  skin, 

The  writer  has  cured  skins  in  different  climates  by  the  use  of 
salt  alone.  It  should  be  rubbed  onto  every  part  of  the  skin ^  par- 
ticularly the  edges,  around  the  mouth,  ears  and  tail,  until  the  skin 
is  saturated  with  salt  brine.  Skins  should  be  dried  and  folded  so  f^^ 
as  possible  in  the  shade.  While  salt  alone  will  do  to  cure  skins 
with  temporarily,  yet  when  I  have  it  at  hand  I  prefer  to  mix  a 
little  alum  with  it,  particularly  in  warm  climates.  The  use  of  alam 
tans  and  hardens  the  skin  a  little  and  makes  it  hold  its  hair  better. 
Some  collectors  use  a  little  arsenic  with  the  salt  and  alum  while 
collecting  in  the  field.  It  does  no  barm,  and  is  good  to  keep  flies 
away  from  skins  in  warm  weather.  The  writer  seldom  uses  arsenie 
except  on  the  skins  of  the  smaller  mammals.  To  immerse  the  skio  of 
a  large  mammal  in  a  bath  of  salt  and  alum  brine  for  two  or  three 
days  gives  the  most  satisfactory  results.  While  collecting  in  the 
field  a  hole  made  in  the  ground  the  size  and  shape  of  an  ordinaiy 
bread*pan  will  do.  Spread  the  skin  over  this  hole.  Press  a  part 
of  the  body  skin,  flt^sh  side  up,  down  into  the  basin.  Mix  the  brine 
in  it  and  fold  the  head  and  feet  of  the  skin  into  this  basin.  Mov©^ 
the  head  and  feet  around  in  the  basin  once  or  twice  a  day*    Most 
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of  the  skins  that  I  have  collected  in  the  field  were  cured  in  such  an 
improvised  tan- vat  with  good  results. 

SKINS   IN  THE   MUSEUM. 

At  the  University  we  look  over  skins  as  soon  as  they  reach  the 
laboratory,  wash  those  that  are  dirty,,  and  place  them  in  tan-liquor 
for  immediate'  safe- keeping.  After  a  few  days  they  are  examined 
and  moved  about  in  the  tan-vats.  As  soon  as  we  are  ready  to  work 
upon  the  skins  they  are  hung  on  poles,  a  few  at  a  time,  over  the 
tan  vats  and  allowed  to  drain  until  the  tan-liquor  ceases  to  drip 
from  them.  Then  they  are  taken  to  the  laboratory,  where  they  are 
redressed.  To  dress  the  skins  they  are  spread  over  half-round  tim- 
bers, or  tanners'  fleshing  beams,  and  shaved  and  scratched  with  va- 
rious kinds  of  knives  and.  scrapers,  the  hack-saw  being  one  of  the 
useful  tools  used.  Thick  skins,  like  those  of  the  walrus  or  the' 
necks  of  such  animals  as  the  elk,  moose  or  buffalo,  are  shaved  until 
they  are  thin  and  of  an  even  thickness.  All  bones  are  removed 
from  the  feet  of  the  skins  except  the  bones  that  fit  in  the  claws  of 
such  animals  as  the  fox,  beaver  or  bear.  I  have  learned  from  ex- 
perience that  it  is  dangerous  to  leave  even  a  small  toe  bone  in  any 
kind  of  a  skin,  especially  of  the  larger  mammals.  In  time,  if  the 
skin  has  been  dried,  grease  may  come  out  of  the  bone  and  stain  or 
rot  the  skin.  If  the  skins  are  kept  green  in  tan-liquor  this  may 
not  occur,  at  least  for  several  years. 

TAN-LIQUOR. 

Museum  men  and  taxidermists  are  not  agreed  upon  what  con- 
stitutes the  best  tan-liquor.  Some  advise  using  nothing  but  salt 
brine.  I  have  tried  salt  brine  for  ten  years,  but  not  with  the  best 
Buccess.  It  sometimes  allows  skins  to  get  *' slippery,"  so  to  speak. 
Some  use  salt  brine  with  sulfuric  acid  in  it — even  as  much  acid  as 
an  ounce  to  a  gallon  of  brine.  My  experience  has  gone- to  show 
that  this  is  too  much  acid  for  museum  skins.  It  seems  to  destroy 
the  fiber  of  the  skins,  particularly  if  the  skins  are  left  in  it  very 
long.  Skins  kept  for  one  year  in  such  a  tan-  liquor  were  very  tender. 
A  little  acid — say  one  ounce  to  ten  gallons  of  salt  brine — enough 
to  keep  it  sweet,  so  that' it  would  not  get  slippery,  might  do;  but  I 
prefer  to  use  a  little  alum  in  the  tan-liquor  and  leave  the  acid  out 
altogether,  especially  where  skins  are  to  remain  green  in  tan-liquor 
for  several  years.  Where  skins  are  to  be  tanned  for  rugs,  they  may 
be  placed  in  a  salt  and  alum  tan-liquor  that  has  from  one-half  to 
one  ou^ce  of  sulfuric  acid  in  it.  However,  skins  should  not  be  left 
in  such  a  solution  for  more  than  from  one  to  three  weeks,  depend- 
ing upon  kind  and  thickness  of  Bkina 
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My  old  standby  for  a  tan-liquor,  which  I  have  used  at  the  Uni- 
versity for  the  past  thirty  years,  has  been  made  of  salt  and  alam. 
Five  quarts  of  salt  and  one  quart  of  alum  to  five  gallons  of  water 
make  a  tan-liquor  that  has  kept  individual  skins  in  good  shape  for 
over  twenty  years.  After  making  a  barrel  or  tank  of  this  liquor,  it 
is  usually  tested  with  a  hydrometer  for  a  reading  of  aboat  15  on  the- 
index  scale,  which  gives  about  a  15-per-cent.  solution. 

This  is  about  the  strength  we  use  for  the  permanent  keeping  of 
skins.  However,  a  saturated  solution  will  not  harm  a  skin  if  it  ia 
not  left  in  it  too  long.  Sometimes  fresh  skins  are  placed  in  a  Tery 
strong  solution,  half  salt  and  half  alum,  particularly  if  the  skina 
show  some  signs  of  decay.  If  skins  are  left  for  a  year  or  more  in 
.  strong  brine,  the  epidermis  about  the  hoofs  and  claws  is  more  or 
less  damaged. 

Last  year  we  mounted  some  skins  that  had  been  in  this  standard 
tan-liquor  for  twelve  years.  They  were  in  good  shape  and  worked 
well,  but,  of  course,  were  not  so  elastic  as  fresh  skins.  We  are  now^ 
mounting  some  that  have  been  in  tan-liquor  and  some  that  have 
been  kept  dry  for  over  twenty  years.  These  skins  have  some  de- 
fects which  will  be  explained  now  in  this  paper,  under  the  headings 
of  '*  Grease." 

GREASE. 

The  one  thing  that  has  caused  more  trouble,  and  which,  I  think 
I  am  safe  in  saying,  has  destroyed  more  museum  skins  than  all 
other  agencies  combined,  is  grease.  If  there  is  grease  in  a  skin,, 
sooner  or  later  it  will  go  to  the  bad.  Sorae  skins,  like  those  of  the 
deer  or  antelope,  have  very  little  grease  in  them.  Others,  like- 
those  of  the  bear,  skunk,  wolf,  lynx  and  seal,  are  full  of  grease,  and 
it  is  with  great  difficulty  that  it  can  be  removed. 

Over  twenty  years  ago  I  packed  away  for  experiment  in  a  dry 
condition  sorae  antelope,  deer  and  sheep  skins  that  had  been  thor- 
oughly dressed  and  cleaned  according  to  the  best  methods  then 
known  for  doing  such  work.  The  main  body  parts  of  these  skina 
are  in  very  ^ood  condition. 

The  skins  were  folded  in  rectangular  packages  with  head,  feet 
and  hair  side  of  skins  on  the  inside  of  the  bundles.  In  a  number 
of  oases  where  the  toe  bones  came  in  contact  with  the  fleshy  sidea 
of  the  skins  there  are  greasy  and  rotten  places,  caused  by  the  grease 
that  exuded  frora  the  bonee.  The  skin  around  the  feet  that  con- 
tained these  bones  is  more  or  less  injured  The  noses  on  some  of 
the  skins  that  did  not  have  all  the  grease  worked  out  of  them  are 
tender  and  not  much  good. 

I  have  finally  come  to  the  conclusion,  after  many  years  of  pains^ 
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taiLing  care  and  labor  in  trying  to  take  good  eare  of  museum  skine, 
that  it  does  not  make  much  difference  what  is  done  to  a  skiu,  it 
will  not  keep — even  for  a  short  time  —  if  dried,  nnlees  the  greaae 
is  all  worked  out  of  it ;  and  to  get  all  of  the  grease  out  of  fat  ekina 
is  quite  a  serious  propositioD.  No  sure  core  method  can  be  given. 
In  practioe  at  the  Uoiversfty  Museum  about  everything  we  ev»^r 
heard  of  other  people  doings  or  could  think  of  ourselves,  has  been 
tried. 

As  soon  as  skins  reach  our  laboratory  we  begin  to  figure  on  how 
to  get  the  grease  oqt  of  them.  After  as  much  of  the  fat  and  greaae 
has  been  removed  as  possible  by  the  use  of  knives  and  scrapers,  if 
the  skin  is  very  greasy  it  is  washed  with  warm  soapsuds  made 
from  good  laundry  soap  and  soapine,  Sal  soda  is  sometimes  used. 
After  a  skin  has  been  washed  by  using  sal  soda  it  ought  to  be  rinsed 
pretty  well,  as  sal  soda  seems  to  bleach  the  hair  of  some  animals  if 
allowed  to  dry  in  it.  After  this  washing  the  skins  should  soon  be 
returned  to  the  tan- liquor  bath  to  prevent  the  hair  from  slipping. 
In  two  or  three  days  the  skins  may  again  be  taken  from  the  tan- 
liquor  and  hung  upon  poles^  hair  side  out,  to  drip. 

When  the  hair  begins  to  dry  on  the  outside  and  is  still  wet  next 
to  the  roots,  the  skin  is  ready  to  be  placed  in  a  benzine  bath^ 
From  one  to  twenty  gallons  may  be  used  on  a  aingle  skin,  depeod* 
iog  of  course  upon  its  size.  Hkina  are  usually  left  in  benzine  from 
one  to  twelve  hours,  A  fat  bear  skin  will  stand  twelve  hours' 
soaking  without  injury  if  the  weather  is  cooL  If  weather  or  room 
la  warm,  half  that  time  would  be  sufficient.  Leaving  it  in  too  long 
might  cause  the  hair  to  slip. 

After  this  bath  the  akin  should  be  removed  to  a  platform  that 
will  allow  the  benzine  to  drain  back  into  the  jar  or  tank*  The 
skin  should  now  be  squeezed  and  pressed  so  as  to  remove  as  much 
of  the  benzine  as  possible.  Then  the  skin,  wliile  the  hair  is  still 
wet  with  the  benzine,  should  be  immediately  dried  in  corn  meal, 
plaster  or  sawdust.  If  the  skins  are  small,  as  those  of  opossums  or 
civet  cats,  they  may  be  dried  in  a  tray  of  corn -meal  or  plaster  by 
covering  the  skins  wilh  rhe  meal  or  plaster  and  rubbing  the  mate- 
rial into  the  hair  and  shaking  it  out,  repeating  the  operation  many 
times,  until  the  skins  are  dry  and  the  hai^clt^an  and  fluffy.  In  my 
laboratory  at  the  University  there  is  a  large  tanner's  wheel,  sevt^n 
feet  in  diameter  and  two  feet  wide.  A  bushel  of  meal  or  plaster  is 
placed  in  the  wheel  with  a  number  of  skins.  The  door  is  tigli  y 
closed  with  bolts  and  the  wheel  started  in  slow  motion  and  allowed 

*  Thvr*  phould  b«  no  Ar«,  tw^i*l  Inimliiv,  or  mAtch  Ut  uisrwhure  near  w)i«re  theMi  beniEike 
iktns  ■'«  bainir  worked. 
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to  ran  for  hours.      This  is  a  very  satisfactory  method  of  cleaning 
and  drying  skins. 

Plaster  of  Paris  is  a  good  cleaner  and  drier  for  a  skin  after  it  has 
been  in  benzine,  but  it  is  hard  to  work  plaster  out  of  the  hair,  es- 
pecially of  a  dark-colored  animal.  To  get  plaster,  com-meal  or' 
sawdust  out  of  a  large  skin,  it  may  be  hung  upon  a  pole  in  the 
sunshine  and  wind  and  beaten  thoroughly  with  riding- whips.  A 
piece  of  small  rubber  tubing  on  a  handle  sometimes  answeiB  the 
purpose.  This  is  about  .the  only  way  it  can  be  done  sucoeasfally 
unless  one  hHS  compressed  air,  which  can  be  used  with  the  very 
best  effect.  If  one  benzine  treatment  does  not  do  the  business,  a 
second  or  even  a  third  one  may  be  given. 

After  scraping  and  washing  some  fat  polar  bear  skins  nntil  the 
entire  museum  force  had  worn  itself  out,  we  spread  them  on  the 
floor,  flesh  side  up,  between  two  doors  where  we  were  accustomed 
to  do  a  good  deal  of  tramping,  and  covered  them  with  three  or  four 
inches  of  sawdust.  We  walked  over  them  more  or  less  for  a  month, 
and  the  treatmf>nt  aided  very  much  in  removing  the  grease  from 
the  skins.  At  that  time  we  did  not  make  such  general  use  of  ben- 
zine for  clean int;  fat  skins  as  we  do  now,  and  did  not  have  a  tan- 
ner's wheel  or  oompressei  air  in  the  taxidermio  laboratories. 

If  skins  of  the  larger  mammals  are  to  be  mounted,  my  experience 
has  been  that  they  had  better  be  kept  green  and  soft  in  tan-liquor 
and  never  allowed  to  dry;  and  I  might  say  farther,  that  the  sooner 
they  are  mounted  after  they  have  been  cleaned  and  tanned  the  bet- 
ter  they  behave  themselves.  When  skins  have  been  kept  dry  for  a 
number  of  years  they  seem  to  lose  their  life,  so  to  speak.  They 
have  very  little  elasticity,  and  it  is  hard  to  make  them  assume  their 
original  shape  on  a  well-formed  statue.  Skins  that  have  grease  in 
them  can  be  kept  much  better  green  and  soft  in  tan-liquor  than  in 
a  dried  condition.  If  such  skins  are  taken  out  of  the  tan-liquor 
and  dried  the  grease  in  them  soon  burns  them  and  they  get  rotten. 
Skins  that  have  been  thoroughly  cleaned  and  freed  from  grease  can 
be  dried  and  put  away  for  safe-keeping.  They  should  be  kept  in 
moth  proof  cases  and  in  as  cool  a  place  as  possible.  The  flesh  side 
of  the  skin  may  be  poisoned  with  arsenic  so  that  insects  will  not 
eat  it,  but  this  does  not  always  save  the  hair.  As  a  rule  **  moths" 
will  not  bother  the  hair  of  a  skin  that  has  been  soaked  in  tan-liquor 
and  allowed  to  dry  with  a  light  deposit  of  the  salt  and  alum  on  the 
hair.  We  have  kept  skins  over  twenty  years  in  the  University 
museum  in  this  condition  that  were  not  protected  by  moth-proof 
cases,  and  they  have  not  been  disturbed  by  any  skin-eating  insects. 
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NOTES  ON  THE  PHOTOGRAPHY  OF  WILD  BIRDS. 

Bj  J.  B.  Parkier,  SUte  Atfricultur&l  Co1l««««  Majihatt&n. 

^T^HE  task  of  aacunng  pbotograpbeof  our  birds  In  their  wild  state 
^  has  for  the  etodent  of  bird  life  a  peculiar  fiiaciDation  that 
enables  him  to  persevere  ia  his  efforts  in  spite  of  the  maoy  trials 
and  difficulties  with  which  be  is  continually  beset.  No  work  with 
which  I  have  had  any  acq  ua  in  is  nee  requires  more  patience,  perse- 
verance and  fortitude  than  that  of  bird  photography.  It  ia  a  pur- 
suit that  calls  for  aud  usually  arouses  great  enthusiaem,  but  I  have 
learned  by  experience  that  it  requires  more  than  a  superabundance 
of  entbusiasm  to  enable  one  to  secure  good  photographs  of  the 
birds,  and  in  this  short  article  I  shall  try  to  set  forth  some  of  the 
things  ray  experience  has  taught  me. 

First  in  order  c^mes  the  matter  of  equipment.  I  began  with  an 
ordinary  4  X  5  outfit,  such  aa  may  be  secured  from  any  dealer  in 
cameras.  I  soon  found  out  that  the  rectilinear  lenses,  with  a  max- 
imum speed  of  yS,  supplied  with  such  cameras,  are  too  slow. 
Although  most  of  my  work  was  done  with  a  lens  of  this  kind,  I 
found  that,  when  working  with  the  living,  active  birds,  satisfactory 
results  could  be  obtained  only  in  bright  sunlight  between  the  hours 
of  eight  A.  M.  aud  four  p.  M.,  since  it  was  impossible  to  use  an  ex- 
posure of  greater  length  than  one  one- hundredth  of  a  second.  On 
cloudy  or  hazy  days  nothing  in  this  Hue  could  be  done,  and  even 
on  bright  days,  if  a  cloud  obscured  the  sun  at  the  critical  moment, 
I  was  forced  to  sit  idle  aud  look  on  while  some  of  my  best  opportu^ 
nitiea  passed  by.  To  my  mind,  therefore,  a  lens  of  high  speed,  one 
with  a  maximum  speed  ofy6.5  ory*6,  is  a  neoessity.  If  the  lens  is 
to  be  used  only  for  this  work,  a  reotilinesr  of  the  requisite  speed 
will  prove  as  serviceable  aaany,  but  if  one  lens  is  to  be  used  for  all 
kinds  of  scientific  work  an  anastigmatic  lens  is  to  be  preferred. 

With  a  fast- working  lens  we  should  have  a  fast- working  shutter. 
This  requirement  is  l>est  met  by  the  fooal-plane  shutter,  with  which, 
however,  I  have  had  no  experience.  Next  to  this  type  stand  the 
between 4ens  shutters  of  the  diaphragm  type.  Good  work  can  be 
done,  however,  with  the  kind  of  shutter  commonly  furnished  with 
cameras,  as  my  photographs  show,  yet  when  the  camera  is  set  close 
to  the  nest  it  is  next  to  impossible  to  secure  a  good  photograph  if 
the  bird  is  moving  at  the  instant  of  exposure*  This  deficiency  in 
-24 
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the  moTement  of  the  cheaper  grade  of  between-lens  shutters  I  have 
found  both  discouraging  and  expensive. 

The  aize  of  the  plate  to  be  uaed  ia  a  matter  for  the  operator  to 
determine  for  himaelf.  I  conaider  a  4^5  the  moat  satisfactoiy  size, 
but  with  this  plate  I  should  use  a  lens  listed  to  cover  a  lar^r  plat^: 
that  ia,  I  should  use  a  tens  having  a  focal  length  of  8  or  Bf  inob 
inatead  of  one  of  Q  or  6|  inches^  the  size  usually  supplied  with  4x1 
cameras.  The  advantage  in  thia  oombi nation  ties  in  this  :  ( 1)  Pho- 
tographs with  images  of  the  deaired  size  can  be  secured  with  m  Jens 
of  Bonch  focal  length  at  a  greater  diatanre  from  the  object  than 
with  one  of  6*inch  focal  length,  and  thua  the  photoj^rapber  may 
work  at  a  greater  diatance  from  the  birds;  (2)  this  increafied  dia- 
tance  from  the  object  made  poaaible  by  the  use  of  the  larger  lens ' 
increases  the  volume  of  light  admitted  to  the  4x5  plate  during  the 
brief  exposure  rendered  imperative  by  the  nature  of  the  aubjeot; 
and  (3)  better  definition  is  aecured,  since  only  the  center  of  tbo 
field  of  the  lens  is  utilized. 

Another  important  consideration  is  the  plate  to  be  used.  The 
fastest  plate  made  is  none  too  fast  for  this  work.  It  is  not  so  im- 
portant that  the  photographer  choose  this  brand  of  plates  or  that 
brand,  as  it  is  that  he  choose  a  good  brand  and  then  stick  to  it.  It 
required  an  entire  season  to  convince  me  of  this  necessity,  but 
since  the  Brat  year  I  have  always  used  one  brand  of  plates;  not  be- 
cause I  believe  it  is  the  beat  plate  made,  but  because  I  have  learned 
how  to  use  thia  plate,  have  made  myself  familiar  with  its  possibili- 
ties! and  know  just  what  I  can  do  with  it  under  given  conditions  | 
of  light.  The  photographer  must  know  when  he  can  and  when  he 
cannot  secure  a  good  negative  with  a  given  exposure,  and  thia 
knowledge  the  amateur  is  not  likely  to  acquire  by  using  first  one 
brand  of  plates  and  then  another.  Select  a  fast  plate  of  koowm 
quality  and  stick  to  it:  do  not  add  to  the  difficulties  by  using  plates 
with  whose  possibilities  you  are  unfamiliar. 

Selecting  an  equipment  is  a  small  matter — the  real  work  begins 
when  we  set  out  to  secure  the  photographs.  The  birds  refuse  to 
pose  for  us  and  as  a  rule  boild  their  nests  in  situations  that  seem 
to  be  selected  with  the  express  purpose  of  baffling  the  photogra^ 
pher,  To  secure  photographs  of  nests  and  nesting  sites,  however, 
is  not  a  task  of  great  difficulty,  since  with  these  we  may  use  time 
exposures.  But  when  it  comes  to  securing  photographs  of  the 
birds  themselves,  especially  when  they  are  busy  feeding  and  caring 
for  their  young  in  the  nest,  we  have  a  task  of  quite  another  char- 
acter. 
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In  my  efforts  to  obtain  photograpbe  of  thiB  kind  I  have  made 
use  of  three  different  methods.  In  my  first  attempts  I  tried  to  use 
my  camera  aa  a  hand  camera,  but  the  reaulta  were  so  discouraging 
that  I  consider  my  efforts  worse  than  wasted.  With  a  camera  of 
the  reflex  type  good  work,  I  presume,  can  be  done  in  this  manner, 
but  with  the  common  type  of  camera  the  whole  thing  is  mere 
chance  and  gueaswork.  A  better  plan  is  to  place  the  camera  in 
position,  foouB  it  upon  some  definite  point  and  then,  with  one  end 
of  a  long  string  attached  to  the  abutter  and  all  in  readineaa  for  an 
exposure,  sit  in  concealment  at  the  other  end  of  the  string  and 
await  your  opportunity.  Instead  of  a  string  some  use  a  long  rub- 
ber tube  with  bulb  attached.  In  many  oases  where  situations  were 
favorable  I  found  the  use  of  the  string  a  very  satisfactory  method* 
But  it  has  two  serious  disadvantages:  First,  you  are  too  far  away 
from  the  nest  to  see  what  is  going  on  and  so  have  but  little  oppor- 
tunity to  study  the  home  life  of  the  birds,  while  at  the  same  time 
you  are  never  sore  of  what  you  are  getting  when  you  make  an  ex- 
posure, andt  seoond,  you  disturb  or  alarm  the  birds  whenever  you 
approach  the  camera,  as  you  must  necessarily  do,  in  order  to  pre- 
pare it  for  a  subsequent  exposure.  When  following  this  plan  I 
frequently  failed  to  get  what  I  desired,  because  of  the  difficulty  of 
releasing  the  shutter  at  exactly  the  right  instant.  If  better  may 
not  be  had  this  plan  will  do,  but  to  Prof.  F.  H.  Heirick,  of  West- 
ern Reserve  University,  belongs,  I  believe,  the  oredit  for  having 
hit  upon  a  plan  that  I  consider  the  best  yet  devised. 

This  requires  a  tent  in  which  the  operator  works  concealed,  and 
if  the  nest  in  its  natural  situation  does  not  permit  of  the  use  of  the 
tent,  the  nest  is  moved  to  a  position  where  the  tent  can  be  used. 
In  moving  the  nest  we  depend  upon  the  attachment  of  the  parent 
birds  to  their  offspring  to  cause  them  to  follow  the  nest,  and  id 
every  case  in  which  I  found  it  necessary  to  move  the  nest  the  old 
birds  followed  it  up  promptly.  The  birds  soon  become  accustomed 
to  the  tent  and  the  new  situation  of  the  nest  and  go  about  their 
duties  in  their  usual  manner.  In  the  list  of  birds  whose  nests  I 
have  moved  are  included  the  chipping  sparrow,  wood  pewee,  Acadian 
flycatcher,  robin,  summer  warbler,  redstart,  cedar  wax  wing,  king. 
bird  and  Cooper's  hawk.  The  tent  I  used  was  made  of  green  depim 
Bupported  on  a  light  framework  consisting  of  a  ridge-pole  four  feet 
six  inches  long,  two  upright  pieces  six  feet  six  inches  long, 
each  shod  with  iron  at  the  lower  end,  and  crossed  two  feet 
from  the  upper  end  by  a  cross-bar  four  feet  long  which  was  at- 
tached at  its  middle  point  to  the  upright  by  a  screw.     This  per- 
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mitied  tbe  oroes-bar  to  awing  around  parallel  to  the  upright  wfaeoi 
the  tent  waa  folded.  The  tent  proper,  all  in  on©  piece  with  a  eerles 
of  openings  In  a  vertical  row  a  little  to  the  left  side  of  the  middle 
of  tbe  front  end^  had  four  atont  cords  attached  to  it  at  tbe  poiDta 
where  the  ends  of  the  croas-bars  supported  it.  By  means  of  these 
and  four  atout  pegs  the  tent  waa  e<^carely  guyed  down  to  tbe  groond. 
The  four  cornera  of  the  tent  itself  were  fastened  to  the  groand  with 
long  wire  pina,  and  one  of  the  rear  comers  was  left  opea  for  togi^iB 
and  egress.  This  worked  well  when  pitched  in  the  sbade^  bat  wbeii 
in  the  open  field  in  a  July  sun  I  found  it  necessary  to  cover  tbe 
tent  with  a  heavy  woolen  blanket  to  keep  out  the  beat. 

Thia  plan  baa  been  denounced  by  gome,  who  insist  that  the  re- 
fiulta  obtained  are  unnatural — a  mlBrepresentation  of  tbe  faeta  in 
bird  life.    They  maintain  that  the  neat  should  never  be  moved  From 
the  place  where  it  was  constructed  —  that  all  photographs  sboald 
represent  natural  conditions.     Those  who  raise  these  objectioos  do 
not  hesitate,  however,  to  remote  leaves  and  twiga  or  posh  amdt 
weeds  and  grass,  or  even  to  lop  off  branch  eg,  that  they  may  obtain 
an  unobstructed  view  of  the  nest  in  its  "natural  situation/'     Re- 
moval of  the  nest,  with  or  without  the  nesting  bongb^  is  an  inter- 
ference with  the  natural  conditions  most  certainly,  but  so  also  is  a 
removal  of  twigs  and  branches  or  whatever  else  may  obstrnet  a 
view  of  tbe  nest.    Tbe  whole  thing  is  a  question  of  degree  of  in- 
terference, and  I  have  never  found  a  nest  yet  with  which  I  coald 
work  without  interfering  more  or  less  with  its  natural  surroundtnga. 
This  much  ia  true,  however,  that  the  home  life  of  birds  whose  neat 
has  been  changed  from  its  original  position  is  as  natural  when  tfaay 
become  accustomed  to  their  new  surroundinge,  which  osnalty  re- 
quires but  a  short  time,  as  is  the  life  of  those  birds  whose  neat  baa 
never  been  disturbed. 

Whether  the  nest  be  moved  or  not  it  ie  necessary  to  have  fall 
sunlight  upon  it  and  the  nestlings,  and  I  have  frequently  found  it 
necessary  to  devise  an  artificial  shade  of  branches  to  protect  the 
little  birds  from  the  withering  heat  of  the  sun.  This  shade  was 
controlled  by  a  string  from  within  the  tent  and  was  pulled  aside 
when  the  old  birds  came  to  the  nest.  It  is  never  wise  to  meddle 
with  a  nest  when  the  nestlings  are  quite  young,  either  to  expose 
the  nest  to  the  direct  rays  of  the  sun  or  to  move  it.  The  heat  of 
the  direct  rays  of  a  summer  sun  will  soon  prove  fatal  to  very  young 
birds,  and  the  attachment  of  the  parent  birds  may  not  be  sufficiently 
strong  at  this  stage  to  induce  them  to  follow  the  nest.  With  half* 
fledged  birds  there  ia  but  little  danger  of  the  old  birds  abandoning 
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them  for  any  cause,  and,  if  well  fed,  the  young  at  this  age  will 
hardly  sacoumb  to  the  heat  of  the  buq  though  subjected  to  it  for 
Severn  I  hours. 

Tbe  advantage  in  using  a  tent  lies  not  alone  in  the  fact  that 
better  plioto^raphs  can  be  secured  by  this  method  than  by  any 
other.  Here  the  student  of  bird  life,  working  only  a  few  feet  from 
the  nest,  all  unobBer^ed  by  the  birds,  can  see  and  study  all  that 
goes  on  at  the  neat  aa  the  birds  go  aboat  their  household  duties, 
feeding  and  fearing  for  their  young.  He  who  has  not  had  the  op- 
portunity of  thus  living  with  the  birds  has  a  pleaaure  still  awaiting 
him  that  Is  well  worth  the  seeking. 


No.  L    Brining  down  youfii^  Cooper's  hawke. 

Of  all  the  birds  that  frequent  the  forests  of  Ohio  none  is  more 
wary  or  more  distrustful  of  man  than  is  Cooper*fl  hawk.  On  the 
10th  of  July,  1904,  I  found  the  nest  of  a  pair  of  these  birds  placed 
some  sixty  feet  up  in  the  forks  of  a  large  white-oak  tree.  The  nest 
contained  young,  and  to  secure  photographs  of  the  birds  and  nest 
in  Its  natural  situation  was  utterly  impoSBible,  so  I  determined  to 
bring  the  nest  and  young  birds  down  to  a  position  where  I  could 
make  "  ^t    Aocordingly,  some  fifty  feet  distant  from 
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the  QeBtiDg-tree,  I  set  op  a  reel  made  from  r  dead  dogwood  tre<»  on  I 
which  to  place  the  nest,  and  on  July  IB  pitched  my  teot.  On  Joly 
17,  in  the  afternoon,  my  nephew,  Charles  Hammond,  oil m bed  to 
the  neat  as  shown  in  photogTaph  No.  1,  lowered  tbe  three  littla 
birds  in  a  basket,  and  after  securely  tyiog  ap  the  nest  with  stoat 
cord  eucceeded  in  lowering  it  alao,  Tbe  nest  was  placed  m  the 
support  prepared  for  it  and  the  little  birds  were  put  back  into  tbe 
nest  as  shown  in  No.  2,     The  nest  and  tent  were  then  not  distnrbed 


Youngs  hawks  when  nest  was  moved. 


jr  Fieited  until  on  the  morning  of  the  19th,  at  which  time  I  arrjred 
at  the  nest  and  found  everything  in  good  condition,  The  old  birds 
evidently  had  had  no  difficulty  in  finding  th^r  young  and  had  not 
hesitated  to  feed  and  care  for  them  in  their  new  BitnatioQ.  The 
old  birds  were  absent  foraging  when  I  arrived  at  the  nesf^  so  that  I 
had  ample  time  to  get  all  in  readiness  for  work  long  before  the 
mother  bird  returned  with  food.  When  she  did  return  she  came 
without  tlie  least  hesitation  directly  to  tbe  nest,  bearing  in  her 
talons  a  meadow- lark  from  which  she  had  previously  stripped  every 
vestige  of  feathers.  Standing  upon  the  edge  of  tbe  nest,  with  her 
prey  firmly  held  in  one  foot,  she  began  at  once  to  tear  it  to  pieces 
with  her  beak,  holding  out  to  her  little  ones  the  smaller  and  more 
choice  portions  and  devouring  the  coarser  parts  herself.  The  little 
hawks  as  they  seized  the  food  from  the  beak  of  their  parent  kept 
up  a  low  happy  musical  chatter  that  to  me  seemed  ilKsuited  to  tbe 
gruesome  meal  they  were  making. 

While  tbis  was  going  on  I  was  busy  inside  the  tent  exposing 
plate  after  plate  in  an  effort  to  profit  by  this  !ong*sought  opportn- 
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H^   liity.      I  bad  only  a  common  reotilioear  lens  to  work  with,  and  I 

H      knew  that  snap-shots  here  were  out  of  the  question,  owing  to  the 

■      shadows  of  the  trees  and  the  dark  background  beyond  the  nest.     I 

H      was  forced  to  use  short  time  exposures—a  hazardous  business 

H      when  your  subjects  are  birds  busy  at  a  feast.      Of  some  two  dosen 

H      eicposures  made  in  the  course  of  the  three  days  during  which  I  per* 

1       sisted  in  my   efforts,  only  two   proved  successfuL     Convinced  of 

H       the  inefficiency  of  my  lens  I  made  no  further  attempt  to  secure 

I       photographs  of  the  old  birds.     A  lens  with  a  working  speed  of  /6 

1       would  have  enabled  me  to  do  what  I  found  impossible  to  do  with            ' 

1       my  common  rectilinear  lens.      I  contented  myself  with  securing            i 

H       fi  final  photograph   of  the  young  hawks  just  the  evening  before 

H       tbey  abandoned  the  nest.                                                                             ^H 

i  i  ^ 

Tl  Ji^,!^'^- 

Young  hawks  ready  to  leave  their  nest* 
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CANCER:    THOUGHTS  ON. 

By  i.  M.  UcWramf.  Ottava. 

/^"^ANCER  and  its  treat  uient  presents  many  BOggeetive  qDegticm? 
^^  Gar  preeent  knowledge  of  its  pathology  and  treatment  is  in- 
deed very  meager. 

While  we  consider  the  subject  for  a  little  lime  1  ask  tbat  yon 
drop  preconceived  opinions^and  remove  any  and  all  prejudice^  thai 
we  may  study  the  real  scientific  or  pathological  history  of  cancer 
as  we  find  it  to-day.  Preconceived  opinions,  unleaa  fuanded  upon 
facts,  are  of  no  real  value. 

Every  disease  save  that  of  cancer  is  practically  on  the  decpefide, 
while  cancer  is  on  the  increase,  and  to  such  an  extent  that  it  will 
before  long  give  us  a  mortality  annually  greater  than  conaamption 
and  typhoid  fever  combined.  In  1890  its  death-rate  in  the  United 
States  was  18.536.  In  1900,  or  ten  years  bter,  it  had  increased 
nearly  one- third,  or,  in  round  numbers,  to  29,4^^^*  We  find  that 
after  having  passed  the  age  of  forty*  five  one  out  of  every  twelve 
women  and  one  out  of  every  twenty  one  men  die  from  this  caoet 
dreaded  malady.  In  1900  the  city  of  New  York  gave  a  mortattty 
of  724  men  and  1336  women  who  perished  from  canoer.  In  1900 
there  were  29,475  deaths  from  cancer  in  the  United  States,  or  a 
death-rate  of  GO  per  100,000  population.  Upon  the  aame  basis 
England  produced  a  death-rate  of  82^  Ireland  61,  Prossia  61,  Hol- 
land 91,*and  Norway  84.  In  one  decade  it  has  increased  30  per 
cent.  Professor  Parks,  of  Buffalo,  N.  Y.,  claims  that  if  this  ratio 
of  deaths  oontinuee  nntil  1909  we  shall  Have  a  greater  mortality 
from  cancer  than  that  given  by  consumption^  smallpox  and  typhoid 
fever^combined. 

Some  fifty  years  ago  cancer  produced  1  death  in  129;  to-day  it 
is  1  in  25  or  30.  This  suggests  sober,  earnest  thought  at  the  bands 
of  the  medical  profession,  Evidently  cancer  has  a  separate  and 
distinct  individuality  not  yet  brought  into  our  field  of  viaioti. 

The  world's  greatest  pathologists  have  studied  and  investigated 
along  this  line  for  ages,  but  to-day  the  outlook  presents  nothing 
hopefnl^or  flattering.  The  outcome  of  investigation  and  discussion 
has  produced  two  classes  in  the  medical  profession — one  that  holds 
direct ly^to  the  idea  of  heredity,  while  the  other  couples  infeotion 
and  contagion  with  heredity. 

In  this  discussion  it  is  not  my  desire  to*take  a  positive  stand  with 
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that  class  of  soientists  who  claim  that  there  is  nothing  in  the  ques- 
tion of  heredity.  It  is  my  candid  opinion  that  a  very  large  per 
cent,  of  all  cases  are  the  result  of  contagion  or  infection.  From  a 
statistical  standpoint  we  could  cite  a  large  number  of  cases  which 
give  no  evidence  whatever  of  heredity.  I  have  not  the  time  nor  the 
desire  to  thus  impose  upon  your  good  nature. 

What  is  the  source  of  the  contagion  ?  Twenty-one  years  ago 
Sir  James  Paget  said:  ''I  believe  that  microbe  parasites,  or  sub- 
stances produced  by  them,  will  some  day  be  found  in  essential  re- 
lation with  cancer  and  cancerous  diseases."  Hundreds  of  years 
before  this  time  cancer  was  looked  upon  and  believed  to  be  due  to 
a  crab  which  was  eating  up  the  tissues.  Were  not  the  people  in 
fact  reckoning  far  better  than  they  knew  ?  We  believe  it  is  due  to 
an  animal  so  exceedingly  small  that  it  can  only  be  recognized  by 
the  aid  of  a  good  microscope.  This  animal  belongs  to  one  of  the 
lowest  forms  of  life,  an  Ameba.  We  sometimes  call  it  the  proteus 
animalcule.  It  is  found  in  the  mud,  ponds  and  pools  of  stagnant 
water.  Under  the  microscope  it  appears  transparent  and  resembles 
in  form  jelly.  It  has  an  outer  and  inner  substance.  The  ectoplasm 
is  very  transparent;  the  endoplasm  presents  a  grayish  tinge,  prob- 
ably due  to  minute  solid  particles,  and  is  termed  granular.  It  is 
undigested  particles  of  food  which  the  ameba  has  eaten,  combined 
with  bubbles  of  water.  By  close  observation  we  can  see  the  ex- 
panding and  contracting  of  the  body  in  taking  food.  The  ameba 
has  what  is  termed  pseudopodia,  or  false  feet.  When  they  come  in 
contact  with  anything  desired  as  food  it  throws  out  the  feet  beyond 
the  object,  literally  engulfing  it.  Having  secured  the  prey,  a  little 
water  is  thrown  out  of  the  surrounding  protoplasm  with  the  food. 
Doubtless  upon  examination  we  would  find  some  secreted  substance 
which  acts  upon  the  prey  and  converts  it  into  the  necessary  condi- 
tion for  its  use.  If  we  expose  the  ameba  to  conditions  unfavorable, 
such  as  a  dry  atmosphere,  it  will  enclose  itself  in  a  cyst  and  become 
sphere  shaped.  In  this  condition  it  can  be  carried  about  like  a 
particle  of  dust. 

A  test  of  some  thirty  cases  of  cancer  was  made,  which  resulted 
in  the  discovery  of  an  ameba  which  did  escape  the  notice  of  the 
old  investigators.  The  granular  bodies  were  noted  and  mentioned 
as  far  back  as  the  use  of  the  microscope  in  the  investigation  of 
cancer.  They  were  looked  upon  as  broken  or  degenerated  tissue. 
They  were  found  in  the  blood-vessels  and  tissues  of  the  individual 
infected  with  oanoer,  a**'*  i^emote  from  the  seat  of 

the  disease. 
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The  ameba  may  be  in  the  blood  oiioiilatioii  of  maay,  and  yet*  if 
-every  oell  in  the  body  remains  noamal  as  to  ito  reaiatiag  powei;  U 
wiU  overoome  any  and  all  attacks  of  the  oanori^^uneba.  Bat  in  Oe 
-event  of  lowered  vitality  from  injury,  braiae,  or  any  oaiiae  whntever, 
these  oells  at  onoe  beoome  weakened  in  their  ability  to  resisty  hsDoe 
tsannot  repel  an  attack  of  the  enemy ;  in  a  word,  the  nndeiia  of  the 
•disease  is  established. 

How  do  these  oanori-ameba  reach  the  weakened  spot  f  By  riding 
tipon  or  following  the  blood  current.  When  once  estaMiahed  in  an 
epithelial  cell  its  strength  is  more  vigorous.  It  wiU  then  have  the 
power  to  attack  and  t>vercome  ceUs  which  have  a  greater  integrity. 
It  is  found  that  these  spores,  even  before  they  have  separated  from 
the  parent,  send  out  peeudopodia  that  prey  on  the  epithelial  cells 
which  they  come  in  contact  with.  Nature  is  ever  ready  to  meet 
these  threatened  attacks,  and  as  soon  as  the  cancri-ameba  ogewm 
battle  the  neighboring  cells  take  on  increased  activity,  multiplying 
and  becoming  more  gigantic.  This  accounts  for  the  prdiferatiaQ 
t>f  cells  in  the  vicinity  of  the  malignant  tumor.  The  active  cella 
press  on  those  of  the  cancer  from  without,  while  the  cancri*anieba 
•crowd  from  within,  and  we  have  as  a  result  flattened  cells. 

The  battle  for  existence  doubtless  produces  that  hardness  ohamc- 
teristic  of  cancer.  The  harder  the  cancer  the  slower  its  growth* 
In  the  encephaloid  variety  nature  makes  but  little  objection*  hence 
a  more  rapid  terminatioQ. 

It  is  a  sad  fact,  yet  nevertheless  true,  that  the  best  fortifications 
of  cells  are  finally  penetrated  and  crumble  before  their  antagonist. 
This  opens  up  a  field  for  the  leucocytes.  The  hardened  mass  shows 
evidence  of  softening,  then  follows  an  ulcerative  surface.  Upon 
this  surface,  by  the  aid  of  the  microscope,  we  are  able  to  detect  the 
dead  and  dying  from  both  sides.  Now  the  leucocytal  vultures  will 
consume  them. 

The  results  given  above  are  not  always  true,  for  the  cell  life  may 
be  so  active  and  effective  that  the  oanori-ameba  will  be  effectually 
imprisoned  and  die  from  inanition.  Should  this  result  be  pro* 
duoed  the  hard  tumor  formed  will  be  oared  for  by  nature,  diminish- 
ing in  a  degree,  and  finally  remaining  stationary.  This  could  with 
propriety  be  called  nature's  cure  of  cancer.  Now  and  then  nature 
produces  a  like  cure  in  phthisis  pulmonalis  by  throwing  a  wall  of 
calcareous  material  around  a  nest  of  tubercle  bacilli,  and  they  also 
perish  from  starvation. 

In  the  formation  of  cancer,  if  connective  tissue  prevails  we  have 
what  is  termed  hard  cancer;  if  epithelial  cells,  we  have  soft  canoei 
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and  between  the  two  extremes  there  are  many  grades.  It  may  be 
said  that  in  this  warfare  the  normal  cells  are  going  wrong.  This 
oell  growth,  as  I  have  stated,  is  usually  rapid  and  soon  produces 
pressure  upon  the  nerve  or  nerves,  which  in  time  will  excite  pain, 
Soon  after  this  stage  is  reached  comes  the  breaking  down  of  cell- 
tissue.  This  condition  continues  until  the  parts  are  destroyed  or 
death  from  hemorrhage  results.  Not  infrequently  these  cells 
break  loose  from  their  moorings  and  are  carried  with  the  blood 
current,  the  leucocytes  being  unable  to  resist  or  destroy  them,  when 
at  last  they  settle  down  in  a  new  field,  (here  to  grow  and  rnultiply, 
sending  their  branches  in  every  direction.  The  lymphatic  glands 
sooner  or  later  show  infection,  then  the  vital  organs — stomach, 
lunga  and  liver,  until  all  adjacent  tieaue  has  been  fully  impregnated 
with  the  virus. 

The  frequency  of  cancer  excludes  the  idea  that  all  c^ses  are 
hereditary;  further,  we  do  not  hesitate  to  say  that  it  has  been 
demonstrated  by  incontrovertible  facts  that  the  disease  is  conta< 
giouB  and  infectious:  (1 )  We  believe  that  cancer  is  not  influenced 
by  climate,  rainfall  or  elevation;  (2)  the  various  articles  of  food 
when  taken  have  no  bearing;  (B)  neither  malaria  nor  tuberculoais 
change  the  per  cent,  of  death;  (4)  a  greater  susceptibility  exists 
in  certain  races,  especially  the  Teutonic  and  Hcandlnavian. 

We  must  next  consider  the  question  of  environment  and  habits 
of  the  people.  Do  they  play  an  iDaportant  part  in  the  production 
of  cancer  ? 

People  in  the  European  oountries,  who  consume  the  greatest 
amount  of  beer,  produce  the  greater  rate  per  cent  of  deaths. 
Doctor  Arnauldt  found,  upon  one  street  in  Normandy,  seventeen 
houses  which  gave  twenty* one  oases  of  cancer.  lu  his  opinion 
they  were  the  result  of  contagion  and  infection.  The  people  of 
America  furnish  a  very  large  mortality  rate  among  cancer  nurses« 

We  have  a  class  who  claim  that  the  origin  of  cancer  ia  a  low  state 
of  cell  activity.  If  a  wound  or  blow  is  received  by  such  individnal 
it  would  be  sufficient  to  produce  cancer  development,  as  the  cetk 
axe  too  weak  to  heal ;  that  with  age  comes  a  loss  of  vital  forces  and 
cell  vitality*  This  condition  may  be  assisted  by  sedentariness, 
overwork,  mental  anxiety,  impure  air,  want  of  sleep  and  rest  or  a 
lack  of  outdoor  exercise.  The  body  must  be  kept  in  a  healthy  con- 
dition, good  assimilation  and  metabolism,  good  full  respiration  and 
i)xygenation,  with  the  elimination  of  waste  products. 

We  have  touched  upon  the  points  suggested  by  the  two  rival 
achools ;  let  QA  n     -  ^<^n«)ider  the  ideas  that  seem  to  prevail  at  the 
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present  time  aB  to  the  pathology  and  history  of  caQcer.  By  labors* 
tory  experimentation  it  has  been  deraonstrated  that  cancer  may  be 
enderuic  in  anioials.  Deeiring  to  as  certain  faots  along  this  line, 
HanaD»  Barrel  1,  Mich  ales,  Loeb  and  many  others  entered  tbe  field 
of  iiiveBtigation,  The  results  of  their  experiments  were  of  such  a 
nature  as  to  prove  beyond  a  doubt  that  tbe  disease  woa  endeoiic  in 
character,  and  infections.  Animals  were  kept  in  cages  and  their 
diet  controlled,  as  this  gave  the  observers  a  far  better  opport unity 
to  perfect  tbe  observations  as  to  the  iDfeotioustiess  of  cancer,  and 
the  results  were  of  greater  significance. 

Pick,  of  Germany,  discovered  the  endemic  ooourrence  of  cancer 
of  the  thyroid  in  brook-trout  hatcheries*  Bennett  reports  the  same 
condition »  it  having  occurred  in  the  Tarbole  hatchery  on  the  Gar- 
dasee.  In  the  Tarbole  hatchery  there  was  a  destruction  of  3Q00 
trout  from  cancer  of  the  thyroid.  Pick  farther  states  that  when 
the  fisb  were  infected  the  disease  was  confined  to  indivdniil  lanka 
or  pools*  If  fish  free  from  infection  were  placed  in  these  poola  or 
tanke  they  soon  acquired  the  disease.  Heredity  could  not  be  con- 
sidered as  a  factor,  but  that  tbe  disease  was  endemic  and  that  tbe 
water  of  these  pools  or  tanks  must  have  contained  the  a|^nt  which 
produced  the  disease. 

In  1901  Loeb  carried  forward  a  series  of  ejcperimenta  with  rats,  { 
desiring  to  prove  the  endemic  nature  of  cancer,  and  the  results  pro- 
duced, to  his  mind,  were  conclusive,  viz.,  that  the  disease  W€i8  en- 
demic.    After  the  completion  of  bis  experiments,  the  cages  were 
sterilized,  except  two,  and  again  filled  with  healthy  rats  secured 
from  another  part  of  the  country.     In  due  tioie  tbe  rats  that  hid 
been  placed  in  tbe  unsterilized  cages  showed  positive  evidence  of 
cystic  sarcoma  of  the  thyroid.     The  sterilized  cages  showed  no 
evidence  whatever  of  unhealthy  rats.     These  experiments  were  oar> 
ried  on  some  six  or  more  times,  producing  tbe  same  result.     Doctor 
Loeb  demonstrated  sections  of  the  primary  and  inoculation  tucnonB 
at  various  times  before  scientific  aocieties,  and  tbe  oouaensuB  of  i 
opinion  by  all  pathologists  present  was  that  tbe  samples  were  tm»] 
spindle-celled  sarcoma.       We  must  therefore  consider  these  tumota. 
as  malignant. 

From  a  scientific  standpoint  we  could  produce  for  your  oonmd- 
eratioQ  a  very  large  number  of  cases  that  would  prove  beyond 
question  the  theory  of  commanicability  and  endemic  nature  of 
cancer. 

I  am  looking  forward  to  the  time  when  we  can  and  will  have^' 
overcome  what  seems  at  the  present  moment  to  be  an  unsurmountable^ 
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difSoulty;  that  is,  a  perfeot  knowledge  not  only  of  what  oanoer  is, 
but  its  therapy.  In  the  advance  of  intellectual  progress,  in  the  sun- 
set splendor  of  the  nineteenth  century,  there  will  be  brought  for- 
ward a  panacea  for  this  most  dreaded  disease,  oanoer.  For  a  long 
time  cancer  has  been  looked  upon  as  absolutely  incurable,  therefore 
the  physician  feels  justified  in  making  an  unfavorable  prognosis. 
The  prognosis  is  true  in  a  large  number  of  cases,  but  is  not  caution 
necessary?  A  diagnosis  by  competent  men  may  not  always  prove 
true.  Again,  cases  of  undoubted  cancer  have  been  known  to  retro- 
grade,  or  remain  at  a  standstill  for  a  long  time,  while  others  have 
been  practically  cured.  We  have  a  number  of  cases  reported  where 
from  a  microscopical  standpoint  a  diagnosis  was  made  and  yet  re- 
oovery  took  place. 

Numerous  cases  have  been  reported  by  Virchow,  Senger,  Mohr, 
Alsburgh,  Eroenlem,  Bear,  Lindner,  Hahn,  Osier  and  others,  where 
recovery  took  place.  At  a  medical  society  in  London,  Doctor  Gould 
presented  a  patient  who  had  apparently  recovered,  and  yet,  eight 
months  prior  to  this  time,  seemed  to  be  near  death  from  recurrent 
mammary  carcinoma,  with  glandular  involvement  and  secondary  de- 
posits in  the  lungs.  Doctor  Beatson,  at  the  British  Medical  As- 
sociation, passed  a  photograph  of  a  case  of  carcinoma  in  a  woman 
who  had  been  under  his  observation  for  six  years.  The  evidence 
showed,  per  photograph,  a  removal  of  the  breast  by  the  surgeon's 
knife,  but  this  was  not  the  case.  The  entire  mamma  had  disap- 
peared, taking  with  it  glandular  enlargement  of  the  axilla.  The 
standing  of  the  medical  gentlemen  referred  to  above  it  such  that  I 
cannot  but  accept  their  statement  as  true,  and,  if  true,  the  carci- 
noma cells  must  have  perished  from  poor  nourishment  or  invasion 
of  the  fibroblast  which  compresses  them.  Believing  this  to  be  a 
tact,  we  are  forced  to  admit  spontaQeous  recovery. 

Having  discussed  to  some  extent  the  vital  point  or  cause  of  can- 
cer, we  now  pass  to  the  consideration  of  its  treatment.  I  wish  that 
it  were  possible  in  the  light  of  scientific  investigation  to  present 
you  with  a  treatment  that  is  tangible.  The  remedies  that  have 
been  tested  from  a  medical  standpoint  in  number  is  legion,  but 
their  beileficial  effects  are  of  little  or  no  real  value.  The  early  and 
free  use  of  the  surgeon's  knife  is  of  greater  worth  than  all  other 
remedies  combined. 

During  the  last  few  years  the  X-ray  has  been  brought  into  use, 
and  by  some  highly  extolled,  but  upon  investigation  the  experience 
of  those  more  careful. in  their  deductions  does  not  warrant  such  a 
conclusion.    Finsen  Usth^  ^         and  radium,  may  be  of 
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valae  in  saperfioial  oanoer  from  their  destmotiye  action,  bat  I  do 
not  see  any  advantage  to  be  derived  from  their  nae  in  preference  to 
the  knife.  In  skin  cancer  they  may  be  of  use,  bot  in  the  more 
deep-seated  canceroos  tomors  the  general  opinion  is  that  they  are 
nil,  and  in  many  cases  harmful,  especially  the  X-ray.  Science,  in 
ber  efiFort  to  produce  a  cure,  no  doubt  has  caused  many  of  the 
medical  profession  to  be  overzealous,  and  they  have  jumped  at  a 
conclusion  as  to  the  therapy  of  cancer. 

Professor  Doyn,  of  Paris,  announced  to  the  world  that  he  had 
produced  a  serum  that  would  immunize  a  patient  with  cancer. 
The  French  and  English  commission  gave  this  serum  a  thorough 
investigation  and  the  result  proved  that  it  was  of  no  value.  CSoley, 
working  along  the  same  line,  the  germ  theory,  manufactured  what 
is  termed  "Coley's  Fluid,"  claiming  that  it  was  a  specific.  Further 
investigation,  however,  proved  to  the  contrary.  McElwain,  in  1875, 
held  that  cancer  was  the  result  of  high  living.  He  believed  that 
sugar  was  an  active  factor  as  a  cancer  producer,  but  to-day  the 
profession  makes  the  statement  that  there  is  a  lack  of  sugar  in  the 
system,  hence  fill  their  patients  with  sugar. 

Much  more  time  and  space  could  be  expended  in  further  cita- 
tions and  doubtless  it  would  be  of  interest,  but  the  results  would 
be  of  little  worth.  The  facts  are,  we  might  as  well  be  honest  and 
say,  so  far  as  the  medical  profession  is  concerned,  we  have  no 
known  remedy  that  coold  be  termed  a  specific,  and  nothing  equal 
nor  superior  to  the  early  and  free  use  of  the  surgeon's  knife. 

The  objects  of  this  paper  are : 

First. — To  call  year  attention  to  the  increased  mortality  each 
year  from  cancer. 

Second. — To  point  you  to  the  fact  that  failure  has  largely 
crowned  our  efforts  to  prevent  the  spread  or  cure  the  disease. 

Third. — We  have  been  taking  into  account  the  theory  of  hered- 
ity  and  placing  too  much  stress  upon  it. 

Fourth. — We  have  failed  to  recognize  the  fact  that  oanoer  is 
absolutely  a  local  disease  during  the  first  stage. 

Fifth. — That  waiting  to  act  is  positively  harmful,  as  it  reduces 
the  chances  of  life. 

Sixth  — The  ameba  may  remain  in  a  dormant  state  for  a  long 
f»rne  if  kept  dry,  and  then  under  favorable  conditions  become  ac- 
ti  >*T  Hence  every  room  of  a  house  occupied  by  a  cancer  cas^ 
iif..,fM  be  thoroughly  disinfected  before  it  is  again  occupied.  The 
^w/^it^  restrictions  must  prevail  as  found  to  be  necessary  from  a«v 
^y/iJAi/ru»nn  disease. 
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Seventh. — Soar  tissue  or  an  aloerated  sorfaoe  have  less  resisting 
power  than  the  normal  tissue,  henoe  greater  need  for  care. 

Eighth, — Age  also  renders  the  individual  less  immune. 

Ninth. — Operations  performed  after  the  disease  has  passed  the 
local  stage  are  of  far  less  value  and  much  more  dangerous  to  the- 
patient. 


mm  otriBB  <BL4 


EXUiBlTUia  a  Vtn  Gik  momim.  Proi— m  SBjtib  «id,  ii 
'pot:  ''TlikcnstaTO  which  I  hold  m  my  Imid'' (Willi  mim 
fpjp  faMk  of  th0  hMd) ''is  the  iiofthmiMOit  ipeeiM  of  tha  b^^ 
lisnds  (IJtfMiMUi).  this  bei^r  n  inhahilnt  of  aooiho^ 
and  northem  Menoo.  the  other  apeolfle  (H.  imrridmm)  befag  e 
dapi«a of flie hotter regjoneof Meiina    Whetevermiy bsModef 
hie  Merieen  brother,  thie  one  is  a  miiehmeHgiM^erBe^^ 
dKNilden  the  mantle  of  the  anoieat  banliek  of  two  to  tbree  ttoa. 
eiiid  yeeiB  ego  hae  faHeii,  aiaoe  the  heeiKak.  ia  shown  to  be  ant  ia» 
noQooiis  eraatws.    The  tsles  formeriy  told  of  the  bssiUflk  are  bov 
i^^saled  eoneeniiiig  the  Gila  mooaler.    If  we  aie  to  bdiere  all  w% 
hear  of  tfajsieptile,  its  bite  laanie  death;  ila  bfeath  ia  fatal  to  est 
tie;  its  g^anoe  ia  certsinly  fstal;  and  when  it  bites  it  never  lets  go 
tm  the  moon  sets.  '  While  this  Cdlow  in  his  wild  stale  and  on  the 
hot  looks  and  aands  of  his  home  is  nnqoestionably  to  be  avoided, 
in  eaptivitjr  and  in  a  oold  olimate  he  ia  one  of  the  moat  inoffenatve 
and  docile  of  creatores,  the  essiest  to  cere  far,  end  the  cheepest 
liver  imsginaUe.'*  (Here  Professor  Dy<diecamef<»waid  and  opened 
the  reptile's  mouth  with  his  hands,  showing  that  the  creature  had 
no  fangs,  and  asserting  that  in  oaptivity,  in  a  cold  climate,  and  in 
hibernation,  like  the  rattlesnakes,  the  Gila  monsters  are  not  provided 
with  poison.)     ''Its  movements  are  sluggish;  it  requires  no  food  to 
keep  its  blood  warm  as  animals  do;  the  surplus  food  that  it  obtains 
during  the  summer  is  converted  into  fat  and  stored  up  in  the  tail, 
which  becomes  a  storage  organ  for  wiiiter  sustenance.    Its  daws, 
as  you  see,  are  small  and  delicate,  not  intended  for  offensive  move- 
ments; and  it  has  to  depend  for  safety  upon  its  colors  and  its 
frightful  reputation. 

"You  all  know,  of  course  (  ?),  that  in  its  native  home  the  favor- 
ite food  of  the  Oila  monster  is  the  Arizona  tiger-beetle  (Ambly- 
chila  picolominii)  from  the  mountains  of  Arizona;  but  you 
probably  do  not  know  (neither  do  I)  that  this  insect  is  only  obtain- 
able at  three  o'clock  in  the  morning  of  a  rainy  day  when  the  moon 
is  dark  and  the  sun  is  in  Gemini  or  Cancer;  that  it  takes  just 
twenty-five  of  the  beetles  to  make  a  square  meal  for  him;  that  the 
quotations  on  this  insect  have  all  along  been  thirty  dollars  apiece, 
until  our  dear  lamented  Doctor  Snow,  with  his  enterprising  student 
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assistants,  suooeeded  in  oollecting  a  few;  and  that  the  reptile  can 
subsist  and  keep  fat  on  aboat  four  square  meals  a  year.  In  the 
absence  of  his  favorite  food  while  in  captivity  he  manages  to  get 
along  with  ordinary  hen-fruit.  But  he  won't  even  look  at  cold- 
storage  eggs;  they  have  to  be  of  the  yellow-legged  kind  and  smell- 
ing of  the  hen-coop.  He,  of  course,  much  prefers  the  eggs  of  his 
ancient  enemy,  the  desert  tortoise  ( Testudo  agaaaizi),  or  the  rarer 
eggs  and  young  of  those  tidbits  of  the  desert,  the  Arizona  quail 
and  plumed  partridge  (  Callipepla  squamata  and  Oreortyx  pictua)  ; 
even  the  eggs  of  the  golden'  pheasant  {Chryaolophua  pictva)  would 
not  be  amiss;  but  he  has  to  do  without  all  these  and  be  content 
with  just  common  hen-eggs. 

"This  creature  is  of  very  ancient  lineai?e;  his  family  tree  is  much 
older  than  that  of  any  of  us.  He,  or,  rather,  his  ancestors,  have  en- 
graved their  chirographic  inscriptions  on  the  plastic  newly- molding 
shores  of  the  old  Carboniferous  rivers  and  the  yielding  banks  of  the 
old  red  sandstone;  and  they  in  turn  have  conferred  upon  him  their 
colors,  which,  as  you  see,  have  become  permanent." 
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THE  MEDULLARY  RAY  AS  AN  ELEMENT  OP 
STRENGTH  IN  STRUCTURAL  TIMBER 

By  Fbank  E.  JONBSk  AMistant  ProfeMor  of  Cupontry.  Univ«ni^  of  Kanawi. 

IN  the  growth  of  the  exogenous  tree,  the  prime  function  of  the 
medullary  ray,  as  is  well  known,  is  the  distribution  of  thee  lab- 
orated  foodstuffs  to  the  active  cells  in  the  living  zone,  or  sap-wood^ 
as  it  is  called. 

As  the  successive  annual  layers  are  added  and  the  protoplasm 
migrates  outward,  leaving  the  cells  empty,  these  pith  rays  eventu- 
ally harden  into  plates  radiating  outward  in  every  direction  from 
the  heart  of  the  stem  to  the  bark,  apparently  forming  part  of  the 
stiffening  framework  or  mechanical  support  of  the  tree. 

Whether  or  not  the  pith  ray  is  really  an  element  of  strength  is  a 
much  disputed  question.  Since  most  of  the  ruptures  or  radial 
cracks  that  occur  in  seasoning  a  section  of  an  entire  log  are  found 
to  be  either  in  the  middle  of  a  pith  ray  or  immediately  adjacent^ 
many  are  led  to  believe  that  the  pith  ray  is  the  weaker  element. 

There  is  a  very  apparent  difference  in  the  shrinkage  of  a  tangen- 
tial section  or  along  the  annual  layers  over  that  of  the  radial  section^ 
or  in  the  direction  of  the  medullary  ray.  This  is  accounted  for  in 
various  ways  by  the  different  writers  on  the  subject.  The  reason 
that  seems  to  me  to  be  the  most  logical  is,  in  substance,  as  follows: 

The  shrinkage  is  directly  due  to  the  fact  that  as  a  section  of 
wood  gives  up  its  moisture  the  walls  of  each  individual  cell  become 
thinner,  its  diameter  smaller,  and  as  a  consequence  the  piece  as  a 
whole  shares  in  this  diminution  of  size.  Since  the  length  of  a  fiber 
is  a  great  many  times  its  diameter,  the  effect  of  this  contraction 
along  the  length  of  the  fiber  is  inappreciable.  The  cells  of  the 
medullary  rays  have  their  length  at  right  angles  to  the  direction 
of  the  wood  fibers,  and  this  opposition  prevents  the  latter  from 
shrinking  as  much  as  they  otherwise  would,  while  between  the  rays 
or  in  the  direction  of  the  annual  layers  they  are  left  free  to  con- 
tract as  they  will.  With  this  theory  in  mind  the  first  experiments 
were  made. 

Since  hygroscopicity  makes  the  expansion  of  dry  wood-fibers  by 
the  absortion  of  moisture  practically  equal  to  the  contraction  of 
unseasoned  wood  by  the  evaporation  of  its  moisture,  this  was  made 
use  of  for  the  sake  of  making  comparisons  in  the  first  experiments. 
Pieces  of  equally  dry  wood  were  cut  to  exactly  the  same  dimensions. 
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with  the  longest  dimenBion  in  each  case  running  across  the  grain 
of  the  wood.  In  the  one  the  medallary  rays  ran  in  direction  of 
the  length  of  the  piece  and  in  the  other  at  right  angles  to  it.  To- 
gether these  were  immersed  in  warm  water,  and  when  saturated 
were  taken  out  and  measured.  It  was  found  that  the  total  expan- 
sion of  the  piece  with  the  rays  perpendicular  to  its  length  was  fully 
four  times  as  great  as  in  the  one  with  the  rays  parallel.  This  test 
being  made  with  white  oak  this  difference  is  probably  abnormally 
high.  It  is  found  that  the  ratio  of  difference  prevailing  in  most  of 
our  woods  is  about  three  to  two.  In  this  case  the  medullary  ray 
seems  to  be  able  to  resist  the  natural  forces  resulting  from  the  ex- 
pansion or  contraction.  The  question  then  arises,  "Can  the  me- 
dullary ray  in  a  like  degree  resist  such  external  forces  as  may  be 
brought  to  bear  upon  the  timber?" 

In  order  to  answer  this  question  a  number  of  tests  were  made 
with  various  woods.  The  following  are  the  principal  tests  made : 
Longitudinal  shear,  deflection  or  cross- bending,  resistance  to  cleav- 
age and  compression  or  crushing  across  the  grain. 

In  the  longitudinal  shear  test  one-half  of  the  specimens  were 
prepared  with  mortises  running  through  the  stick  parallel  to  the 
pith  rays,  the  other  half  with  the  mortises  perpendicular  to  the 
rays.  The  average  result  of  all  the  pieces  showed  a  small  per  cent, 
of  difference  in  favor  of  the  ray. 

For  the  cross-bending  test  a  piece  of  wood  was  sawed  out  so  that 
the  rays  would  be  exactly  parallel  to  two  faces  and  at  right  angles  to 
the  other  two.  This  stick  was  then  sawed  in  two  and  each  half  tested 
separately,  the  first  with  the  ray  parallel  to  the  lines  of  force  and 
the  second  at  right  angles.  The  results  of  this  test  showed  that 
the  piece  with  the  rays  presented  edgewise  to  the  load  was  able  U> 
support  fifteen  per  cent,  more  for  a  given  deflection,  all  other  thing^^ 
being  equal,  than  the  piece  with  the  flat  side  of  the  ray  to  the  load. 

In  testing  the  resistance  to  cleavage,  where  the  lines  of  force  run 
parallel  to  the  ray  the  resistance  was  approximately  1500  pounds- 
to  the  square  inch.  With  the  opposite  position  the  average  wan 
less  than  500  pounds  per  square  inch,  and  in  each  instance  in  tho 
latter  tests  the  failure  occurred  in  one  of  the  rays,  showing  that  to 
at  least  one  force  the  medullary  ray  yields  before  the  fibro- vascular 
tissue  does. 

It  was  in  the  compression  tests  that  the  greatest  difference  was 
manifest.  For  this  test  the  blocks  were  cut  to  exactly  the  same 
dimensions,  the  difference  being  that  in  one  set  the  rays  were  verti- 
oal  and  in  the  other  set  horizontal.    They  were  taken  one  at  a  time 
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and  Bobjeoted  to  a  steady  oraBhiiig  force  until  a  definite  rapture 
ooonrred.  In  the  pieoes  tested  witii  the  lays  parallel  to  the  omsfa- 
ing  f oToe  the  average  resistanoe  per  sqaare  inch  was  3750,  the  failure 
ooourring  between  the  rays.  With  the  other  set,  where  the  force 
was  at  right  angles  to  the  rays,  the  piece  was  held  tc^ther  by  the 
rays  until  a  pressure  of  12,000  pounds  per  square  inch  was  reached, 
.  or  a  little  better  than  three  times  that  of  the  former. 

Structural  timbers  are  being  oonijtantly  tested  in  their  ability  to 
resist  these  forces,  and  if  there  is  any  virtue  in  placing,  a  timber  in 
a  certain  position  in  relation  to  the  load  it  is  to  be  subjected  to  it 
should  be  known. 

It  is  not  expected  that  these  tests.will  be  accepted  as  concdusive 
uid  final,  but  that  the  results  of  the  experiments  herein  desoribed 
give  evidence  that  the  medullary  ray  as  an  element  of  strength  in 
structural  timbers  is  well  worthy  of  consideration. and  will  invite 
further  investigation. 
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DARWINISM  AND  EXPERIMENTATION  IN  BOTANY. 

Synopsis  of  a  Lecture  before  the  Academy  by  Dr.  D.  T.  MacDouoal.  Director  of  Laboratories, 
New  York  Botanical  Garden. 

A  SURVEY  of  the  present-day  activities  in  any  field  of  natural 
•^-^  science  would  afford  but  meager  data  by  the  aid  of  which  the 
actual  trend  of  biologic^il  thought  might  be  recognized,  the  most 
efficient  methods  of  advance  be  determined,  or  research  effort  di- 
rected with  certainty  to  the  exploitation  of  the  phenomena  of  living 
things  offering  the  most  immediate  promise  of  widening  human 
knowledge.  Conceptions  of  this  character  may  be  gained  only  by 
the  alignment  in  perspective  of  past  achievements,  or  by  noting 
landmarks  along  the  devious  way  followed  in  the  trial  and  error 
method  by  which  practically  all  we  know  has  been  acquired. 

It  will  be  profitable,  therefore,  to  focus  attention  upon  the  par- 
ticular phase  of  development  of  biological  science  characterized  by 
the  establishment  of  the  theory  of  descent  and  the  full  presentation 
of  the  inclusive  generalizations  of  Darwin,  especially  with  regard 
to  natural  selectioil,  since  the  period  in  which  this  occurred  was 
one  in  which  a  rapid  and  notable  change  in  the  prevailing  attitude 
of  the  human  mind  toward  natural  phenomena  took  place. 

Previous  to  the  appearance  of  "The  Origin  of  Species,"  and  to 
the  opening  of  limitless  fields  of  research  by  efforts  of  Darwin, 
Julius  von  Saoh's  scholars  were  busily  engaged  in  recording  meager 
facts,  in  "interpreting  the  face  of  nature/'  the  making  of  didactic 
comment  taking  the  place  of  establishing  relations  between  cause 
and  effect,  Dutrochet  being  the  only  physiologist  whose  efforts  in 
this  period  are  worthy  of  mention.  Now,  simple  results  of  observa- 
tions not  in  sequence,  no  matter  whether  concerned  with  the  out- 
line or  minutiae  of  leaf  structure,  flower  detail,  vascular  anatomy, 
chromatin  structure,  chromosome  involution,  seasonal  activity,  or 
geographical  distribution,  do  not  give  at  first  hand  results  of  much 
appreciable  value;  whatever  importance  may  accrue  to  data  thus 
secured  will  be  due  to  the  manner  in  which  they  may  be  collocated. 
Properly  carried  out,  this  may  reveal  some  forms  of  relativity,  and 
forge  the  link  between  cause  and  effect  in  certain  phases  of  biology. 
This  may  be  rarely  done  effectively,  however,  and  as  long  ago  as 
recognized  by  Agassiz,  it  is  peculiarly  subject  to  the  danger  that 
comes  from  the  investigator  imposing  bis  own  ideas  upon  nature, 
of  making  colligations  of  the  *.  and  of  wanrlring 
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into  specalations  either  anjuetifiable  or  absurd.  Inclasive,  orderly 
and  oorrected  results  of  pure  observations  in  the  hands  of  a  master 
may  indeed  yield  a  rich  harvest  of  well-grounded  generalizations, 
as  evinced  by  '*The  Origin  of  Species"  and  the  derived  theory  of 
natural  selection. 

No  greater  tribute  could  be  paid  to  Darwin  than  to  recognize 
that  the  inexorable  logic  of  his  own  mental  processes  quickly  car- 
ried him  into  the  ways  of  the  experimentalists,  and  no  sooner  had 
his  interest  been  fastened  upon  certain  phenomena  than  he  began 
to  arrange  cultures,  comparative  trials  and  experiments  dealing 
with  many  important  problems  in  physiology,  and  bearing  upon 
almost  every  phase  of  heredity  and  descent,  and  he  assiduously  set 
about  their  execution  while  the  greater  number  of  his  followers 
were  still  engaged  in  a  conflict  of  words  and  a  maze  of  phrase  con- 
struction. 

The  interrupted  task  of  bringing  evolution  within  the  scope  of 
experimental  science  so  fairly  begun  by  Darwin  has  been  most 
forcefully  completed  by  DeVries.  Like  Darwin,  his  well-coosid- 
ered  results  obtained  by  twenty  years  of  experimental  cultures 
have  been  brought  out  with  a  new  theory  for  the  interpretation  of 
certain  phases  of  evolutionary  development.  Without  appraise- 
ment of  the  importance  of  mutation  as  a  factor  in  evolutionary 
procedure,  it  is  to  be  said  that  the  greater  service  performed  by 
DeVries  consisted  in  his  demonstration  that  the  method  of  trial 
and  test  is  one  by  which  major  phenomena  in  heredity  may  be  ap- 
prehended, their  course,  frequency  and  scope  measured,  and  by 
operations  of  so  simple  a  nature  that  it  has  enormously  stimu- 
lated research  upon  the  subjects  concerned. 

The  general  procedure  by  which  we  experiment  with  func- 
tional features  of  organisms,  or  their  ontogenetic  or  morphogenetic 
development,  is  too  well  known  to  need  detailed  explication.  It 
consists  essentially  in  setting  the  organism  into  action  and  cali- 
brating the  products,  whether  these  be  movements,  chemical  struc- 
tures, tissue  formations,  tropistic  reactions,  correlations,  altered 
rhythms  of  reproductive  departures.  In  all  of  these,  develop- 
mental or  evolutionary  significance  is  of  course  taken  into  consid- 
eration. 

Now  if  attention  be  wholly  directed  to  genetics,  especially  in 
botany,  it  may  be  seen  that  not  only  have  we  perfected  new  methods 
of  investigation  but  that  we  have  used  them  to  some  effect  in  un- 
covering principles  by  which  inheritance  is  governed.  Allusion  to 
some  of  the  more  important  features  may  not  be  out  of  place. 
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The  prerequisite  in  all  work  of  this  oharaoter  consistfi  in  the 
operator  or  student  having  aeries  of  animals  or  plants  of  known 
lineage.  Many  species  or  forms  oocar  in  saoh  manner  in  nature 
that  no  uncertainties  as  to  ancestry  or  purity  of  strain  exists,  but 
in  oases  where  closely  related  species  inhabit  the  same  area  or  are 
dose  neighbors,  the  possibilities  of  inter-orossing  are  to  be  taken 
into  account.  The»problem  awaiting  the  investigator  may  demand 
a  (jure  strain,  a  hybrid  mixture,  or  a  collective  species  including 
two  or  more  elementary  species,  races,  or  biotypes ;  but  in  any  case, 
it  is  absolutely  necessary  that  the  nature  of  the  immediate  ancestry 
of  the  organism  be  definitely  determined.  The  derivation  and 
composition  of  a  group  having  been  ascertained,  they  and  the  suc- 
cessive generations  arising  from  them  must  be  grown  under  measur- 
able  conditions  of  soil  and  climate,  and  under  known  possibilities 
of  hybridization,  self-out-  and  cross  fertilization.  In  other  words, 
the  characters  or  qualities,  the  behavior  and  action  of  which  are 
being  tested,  must  be  known  as  to  their  composition,  purity  or  com- 
bination, exactly  as  the  chemist  must  deal  with  substances  of  known 
constituency  in  his  exacter  work.  This  is  the  essence  of  the  pedi- 
gree-culture. 

It  has  become  plainly  evident  that  it  is  upon  the  idea  of  quali- 
ties or  single  characters  that  progress  in  research  upon  evolution 
must  be  based ;  no  longer  are  we  concerned  with  the  origination  of 
species,  except  as  an  easy  generalization;  species  themselves  are  so 
diverse  in  their  composition  and  aspects  among  plants,  especially, 
that  it  might  be  said  with  justification  that  there  are  almost  as 
many  kinds  of  species  as  there  are  numbers  of  genera.  Evolution 
concerns  variations,  accretions,  diminutions,  appearances  or  disap- 
pearances of  qualities,  and  it  is  to  these '  manifestations  that  our 
attention  is  now  primarily  directed,  in  the  hope  of  advancing  what 
has  now  become  an  exact  science. 

Having  the  unit  character  as  a  workable  idea  and  with  the  power 
to  manipulate  examples  of  it  in  hybrids  in  which  alternate  inherit- 
ance may  occur,  it  is  obvious  that  widened  opportunities  are 
afforded  for  studies  in  the  mechanism  of  heredity,  especially  in  the 
fortunate  instances  in  which  the  two  components  of  a  hybrid  are 
characterized  by  the  number,  form  size,  or  behavior  of  the  chromo- 
somes. Some  light  is  also  being  thrown  upon  the  problem  of  the 
physical  basis  of  inheritance. 

In  a  brief  paraphrase  of  the  principal  ideas  presented  in  this 
sketch,  it  is  to  be  said  that  Darwinism,  which  has  so  profoundly 
affected  human  thought,  and  is  without  parallel  so  f  \ 
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of  coDclusioDB  and  force  of  eaggestion  are  taken  into  account,  was 
the  climax  of  the  purely  observational  method  of  advancing  knowl- 
edge.  It  came  at  a  time  when  biological  thought  was  ripe  for  a 
change  of  attitude  and  method  of  dealing  with  natural  phenomena. 
Its  great  author,  together  with  other  leaders  in  biology,  passed  al- 
most wholly  to  experimentation  in  the  discovery,  demonstration 
and  confirmation  of  the  principles  underlying  the  action  of  the 
constituency  of  the  organic  world.  This  method  was  used  to  the 
fullest  extent,  first  in  physiological  inquiry,  in  the  calibration  of 
functional  performances,  and  was  later  applied  to  ontogenetic  de- 
velopment and  the  interpretation  of  form,  so  that  now  even  the 
taxonomic  and  phyletic  generalization  lean  upon  its  results  for 
support.  Genetics,  descent  and  heredity  escaped  more  slowly  from 
the  domination  of  illusive  speculations  and  dogmatic  philosophy, 
but^now  in  these,  as  in  practically  all  branches  of  human  thought, 
we  are  no  longer  content  with  casual  and  hazardous  arrangements 
of  facts  to  fit  preconceived  theories,  with  unrestrained  metaphysical 
interpretations  of  nature,  but  demand  progression  by  experience 
and  the  foundation  of  generalizations  concerning  evolution  upon 
known  causes,  appreciable  mechanisms,  and  movements  of  ascer- 
tained  direction. 

Extensive  fields  of  research  lie  without  the  domain  of  experi- 
mentation, yet  the  data  gleaned  from  them  must  be  put  to  the  test 
of  comparison  with  results  analytically  obtained.  In  a  direct  study 
of  genetics  we  have  at  our  command  the  pedigree  culture;  the  con- 
ception of  unit  characters;  some  facts  and  a  practicable  theory  as 
to  the  mechanism  of  heredity  and  the  physical  basis  of  inheritance; 
a  better  knowledge  of  the  nature  and  causes  of , variability,  due  to 
the  use  of  statistical  methods,  with  a  realization  of  the  occurrence 
and  importance  of  mutations;  the  power  of  inducing  certain  de- 
partures by  the  use  of  compounds  or  climatic  factors;  much  evi- 
dence, chiefly  of  a  paleontological  character,  as  to  definiteness  of 
variations;  a  comprehension  of  the  relations  of  environic  factors  to 
germ-plasm  and  soma,  and  some  important  results  in  selection  ob- 
tained from  breeding  operations,  together  representing  reasonable 
progress  in  the  advancement  of  knowledge  of  a  subject,  established 
by  Darwin,  whose  own  work  upon  it  remains  its  greatest  contri- 
bution. 


To  Members  of  the  Academy. 

The  present  volume,  delayed  by  pressure  of  work  at  the  State 
Printing  Plant,  will  be  found  quite  equal  to  its  predecessors  as  a 
contribution  to  science.  By  these  published  Transactions  we  are 
making  returns  to  the  state  which  so  largely  meets  our  expenses, 
and  by  our  exchanges  are  building  up  a  scientific  library.  This  is 
a  part  of  the  great  collection  of  books  at  the  state-house  which  lacks 
now  an  administrative  head,  thorough  organization  and  cataloguing. 
When  these  wants  are  met  there  will  be  no  library  in  the  state 
equal  to  it  in  size  and  value. 

Our  museum  also  is  the  nucleus  of  what  may  become  of  great 
economic  importance  to  the  commercial  interests  of  the  state,  and 
our  members  should  impress  upon  the  legislature  the  needs  of  its 
enlargement.  We  need  more  members,  and  more  unanimity  and 
enthusiasm  in  scientific  investigation.  When  we  have  quarters  in 
the  proposed  new  building  we  should  make  a  new  departure  in  the 
line  of  progress.  Our  Academy  ought  to  be  an  important  part  of 
the  educational  machinery  of  the  commonwealth,  and  we  should 
have  more  frequent  meetings  and  definite  plans  for  cooperative 
work.  The  faculties  of  our  colleges  and  others  interested  in 
science  should  meet  here  to  discuss  the  questions  in  science  con- 
stantly arising;  and  the  Academy  thus  become  a  ''clearing-house" 
and  center  of  scientific  activity  for  the  state. 

J.  T.  LOVEWELL, 
Secretary  Kansae  Academy  of  Science.     . 
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